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These  Anatomical  Plates  exemplify  the  method  of  dis- 
secting practised  in  University  College,  London;  and  they 
ai'e  designed  to  serve  both  as  patterns  for  the  Stu<lent  to 
copy  in  his  dissections,  and  as  aids  to  him  in  after-study. 

For  the  purpose  of  carrying  out  the  pictorial  representa- 
tion of  dissections  the  part  of  the  human  Body  to  be  illus- 
trated is  divided  into  suitable  stages  or  regions ;  and  the 
muscles,  bloodvesHcls,  and  neiTes  of  each  region  are  shown  in 
layers  in  the  natural  order  of  succession,  so  that  their  mutual 
connections  may  be  brought  before  the  eye  at  one  and  the 
same  time. 

Tlie  Illustrations  comprise  views  of  the  Head  and  Neck, 
the  upper  Limb,  the  Perinieum,  the  Abdominal  parietea,  the 
Pelvis,  aud  the  lower  Limb  ;  and  they  are  accompanied  by  a 
concise  description  of  the  objects  displayed  in  each  Plate, 
with  a  short  notice  of  the  practical  applications  of  Anato- 
mical facts  to  Surgery.  All  the  Figures  ai-e  drawn  of  life- 
size  from  actual  dissections  ;  and  they  are  printed  in  colours 
with  the  object  of  making  thum  as  true  pictures  as  possible 
of  Nature,  and  more  serviceable  as  copies  for  the  Student 
to  imitate.  Only  such  dissections  were  prepared  for  the 
Drawings  as  may  be  commonly  seen  in  the  practical 
Anatomy  Room ;  and  the  minute  detail,  whose  counterpart 
the  Student  with  average  manual  dexterity  could  not  pro- 
duce without  some  difficulty  and  loss  of  time,  was  inten- 
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tionally  omitted.  Delineations  of  the  ligaments,  the  viscera 
of  the  cavities  of  the  Body,  and  the  organs  of  the  Senses,  are 
not  included  in  the  Plates  now  published. 

The  labour  connected  with  this  Work  was  divided  between 
its  two  authors,  that  part  being  apportioned  to  each  which 
he  was  best  fitted  by  previous  knowledge  and  experience  to 
execute.  To  Mr.  Ford  were  assigned  the  original  Drawings, 
and  the  chromo-lithography ;  and  to  him  is  due  the  merit  of 
portraying  with  so  much  eflfect  and  exactness  the  natural 
appearance  of  the  parts  dissected.  Upon  me  rests  the 
responsibility  of  the  selection  of  the  Illustrations,  the  fidelity 
of  the  dissections,  and  the  accuracy  of  the  whole. 

During  the  progress  of  this  undertaking,  which  has  been 
continued  through  several  years,  other  engagements  have 
necessitated  my  having  recourse  occasionally  to  the  senior 
Students  of  the  College  for  the  help  of  their  hands.  To 
those  Students,  and  to  Mr.  Samuel  Onley  in  particular,  I 
gladly  oflFer  my  thanks  for  their  assistance.  And  to  Mr. 
J.  S.  Cluff,  Demonstrator  of  Anatomy,  I  am  greatly  indebted 
for  the  valuable  aid  he  has  aflForded  me  at  all  times. 

Before  closing  this  retrospect  of  the  task  now  finished,  I 
may  advert  to  the  diflBculties  attendant  on  the  printing  in 
colours  of  such  complicated  Figures,  and  to  the  successful 
way  in  which  they  have  been  overcome  by  Mr.  West. 


GEORGE  VINER  ELLIS. 


UNrv.  Coll.  Lond., 

September  1st,  1867. 
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ILLUSTRATIONS  OF  DISSECTIONS 


DESCEIPTION  OF  THE  PLATES. 


DESCRIPTION  OF  PLATE  L 

The  Bnperficial  muscles  of  the  thorax,  and  the  axilla  with  its 
contents,  are  delineated  in  this  Plate.  The  natural  size  of  the 
dissected  part  has  been  slightly  reduced  in  the  Drawing  for  the 
purpose  of  showing  the  whole  of  the  upper  limb. 

In  the  preparation  of  the  dissection  the  limb  was  drawri  away 
from  the  trunk  to  render  tense  the  muscles.  Next,  the  integu- 
ments were  divided,  and  the  skin  and  fat  were  raised  together  in 
one  large  flap  from  the  front  of  the  thorax  and  the  axilla  by 
carrying  the  scalpel  upwards  and  outwards  from  the  chest  to  the 
arm,  as  the  fibres  of  the  muscle  run,  and  along  one  muscular 
fasciculus  at  a  time.  Afterwards  the  fat  was  cleared  out  of  the 
axilla;  and  the  muscles  bounding  the  space  behind  were  laid 
bare  in  the  same  way  as  those  limiting  it  in  front. 

MUSCLES  OF  THE  THORAX  AND  ARM. 

Two  sets  of  muscles  are  displayed  in  the  dissection ;  one 
bounding  the  arm-pit  before  and  behind ;  and  the  other  lying  in 
front,  and  at  the  back  of  the  humerus. 

The  former  group  are  directed  from  the  trunk  to  the  limb,  and 
move  the  limb  forwards  and  backwards  over  the  chest.  Where  they 
are  fixed  to  the  thorax  they  are  separated  widely  by  the  ribs,  but 
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at  the  arm  bone  they  approach  one  another.  In  the  interval 
between  them,  near  the  humerus,  the  large  vessels  and  nerves  of 
the  limb  are  lodged. 

The  muscles  of  the  arm  connect  the  limb  with  the  scapula,  and 
assist  in  the  movements  of  the  shoulder  joint :  they  will  be  more 
fully  seen  in  other  Plates. 


A.  Pectoralis  major. 

B.  Pectoralis  minor. 

C.  Latissimus  dorsi. 

D.  Teres  major. 

F.  Serratus  magnns. 

H.  Subscapularis. 


K.   Coraco-brachialis. 

L.    Biceps. 

M.  Fascia  of  the  arm. 

N.  Triceps  muscle. 

P.    External  head  of  the  triceps. 


The  pectoralis  major ^  A,  reaches  from  the  chest  to  the  arm  over 
the  front  of  the  axilla.  By  its  inner  end  (origin)  it  is  attached  to  the 
sternum  and  the  cartilages  of  the  true  ribs,  except  the  last,  as  well 
as  to  a  part  of  the  clavicle ;  and  it  joins  the  tendon  of  the  external 
oblique  muscle  of  the  abdomen  below.  By  its  outer  end  (inser- 
tion) it  is  fixed  into  the  bicipital  groove  of  the  humerus.  Plate 
ii.  P. 

The  muscle  forms  the  main  part  of  the  anterior  boundary  of 
the  axilla ;  and  towards  its  lower  end  near  the  arm-pit  the  mamma 
or  breast  rests  on  it. 

Should  the  breast  be  diseased  so  as  to  render*  necessary  its 
removal,  the  limb  should  be  placed  during  the  operation  in 
the  position  shown  in  the  Illustration,  and  the  scalpel  should  be 
Carried  in  the  direction  of  the  fibres  in  detaching  the  mass  to  be 
extirpated. 

The  pectoralis  minor,  B,  is  extended,  like  the  preceding,  from  the 
chest  to  the  limb  in  front  of  the  axilla.  Only  a  very  small  part 
is  now  visible  :  for  a  view  of  the  muscle  see  Plate  ii.  B. 

The  latissimus  dorsi,  C,  resembles  in  its  position  behind  the 
axilla  the  large  pectoral  muscle  in  front.  Arising  below  from  the 
spinal  column,  the  pelvis,  and  the  lower  ribs,  it  is  inserted  into 
the  bicipital  groove  of  the  humerus.  The  upper  edge  of  the 
muscle  has  been  everted  in  the  Drawing  to  bring  into  sight  the 
Tessels  and  the  nerve  lying  inside  it. 

Oftentimes  a  fleshy  slip  is  continued  from  the  latissimus  over 
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the  axillary  ressels  to  join  the  pectoralis  major,  the  fascia  of  the 
arm,  or  the  ooraco-brachialis  muscle. 

The  teres  major^  D,  lies  behind  the  latissimus,  by  which  it  is 
partly  concealed.  Attached  below  to  the  scapula,  it  is  inserted  into 
the  hnmems  beneath  the  broad  muscle  of  the  back,  C. 

The  three  muscles,  pectoralis  major,  latissimus,  and  teres,  con- 
verging from  the  trunk  and  scapula  to  the  upper  part  of  the  arm- 
bone,  will  approximate  the  raised  moveable  limb  to  the  trunk  when 
they  act  simultaneously ;  and  the  limb  will  be  moved  forwards  or 
backwards  in  accordance  with  the  preponderating  power  of  the 
pectoral  or  of  the  two  others.  Their  action  may  occasion  disloca- 
tion of  the  humerus  under  the  following  circumstances.  In  falling, 
with  the  arm  outstretched,  the  elbow  comes  into  contact  with  the 
ground,  and  renders  the  lower  end  of  the  humerus  immoveable ; 
and  if  the  muscles  then  act  suddenly  and  forcibly  they  will  draw 
down  the  upper  end  of  the  bone,  which  is  free  to  move,  and  bring 
it  into  the  axilla. 

The  serratus  magnus^  F,  shuts  out  the  ribs  from  the  axilla,  as  it 
is  directed  backwards  from  the  chest  to  the  scapula.  Its  separate 
slips  of  origin  from  the  ribs  (serrations)  are  marked  by  the  passage 
between  them  of  nerves,  and  here  and  there  of  small  vessels. 

The  subscapulariSf  H,  fills  the  hollow  of  the  scapula  and 
excludes  this  bone  from  the  axilla.  The  upward  and  outward 
direction  of  its  fibres  over  the  shoulder  joint  is  indicated  in  the 
Figure.  For  a  description  of  the  muscle,  see  the  explanation  of 
Plate  ii. 

The  arm  muscles  are  the  coraco-brachialis,  K,  and  biceps,  L, 
in  front  of  the  humerus,  and  the  triceps,  N,  behind  that  bone. 
The  share  taken  by  the  two  last  muscles  in  the  outline  of  the 
limb  may  be  seen  in  the  Drawing :  their  anatomy  will  be  studied 
in  other  dissections. 

The  coraco-brachialis,  K,  attached  as  the  name  expresses,  is 
displayed  fhlly  in  Plate  ii.  As  here  seen,  it  is  partly  sub- 
cutaneous, and  lies  partly  beneath  the  pectoralis  major.  The 
swell  of  the  muscle  is  felt  readily  through  the  teguments,  and 
serves  as  the  surgeon's  guide  to  the  axillaiy  artery  along  its  inner 
edge. 


DISSECTION  OF  THE  UPPER  LIMB. 


BOUNDARIES  OF  THE  AXILLA. 

The  axilla  corresponds  with  the  surface  depression  of  the 
arm-pit.  As  it  is  a  portion  of  the  space  included  by  the  thoracic 
muscles  converging  to  the  humerus,  it  has  necessarily  a  pyramidal 
form;  and  it  is  limited  in  front  and  behind  chiefly  by  those 
muscles,  whilst  inside  it  is  the  chest,  and  on  the  outside  the 
humerus.  This  intermuscular  interval  lodges  the  large  vessels 
and  nerves  of  the  limb,  with  lymphatics,  and  contains  a  loose 
granular  fat. 

Along  the  fore  part  lies  the  pectoralis  major,  A,  reaching  from 
apex  to  base,  and  forming  by  its  lower  or  free  edge  the  anterior 
fold  of  the  arm-pit ;  and  underneath  it,  constructing  only  a  small 
part  of  this  boundary,  is  the  pectoralis  minor,  B.  After  the  fat 
had  been  removed  from  the  space,  the  pectoralis  sank  down 
somewhat,  as  the  Drawing  indicates,  in  consequence  of  the  body 
not  being  very  fresh. 

Bounding  the  interval  behind  are  three  muscles,  viz.,  the 
subscapularis,  H,  the  latissimus,  C,  and  the  teres  major,  D :  the 
two  latter  muscles  enter  into  the  formation  of  the  lower  part  of 
this  boundary,  and  extend  lower  down  the  limb  than  the  pecto- 
ralis. Within  the  edge  of  the  latissimus,  here  shown  everted,  is 
a  hollow  containing  vessels,  nerves,  and  glands,  in  which  pus 
may  burrow,  or  slightly  enlarged  glands  may  lie  undetected  by 
the  fingers. 

On  the  inner  convex  side  of  the  axilla  is  the  serratus  magnus, 
F,  covering  the  four  highest  ribs  and  their  intercostal  muscles. 

On  the  outer  side,  where  the  space  is  limited,  are  placed  the 
humerus  and  the  contiguous  part  of  the  scapula,  with  the  coraco- 
brachialis,  K,  and  biceps,  L,  muscles. 

The  base,  or  the  elongated  lower  opening  of  the  axilla,  is  wider 
at  the  chest  than  at  the  arm ;  but  it  is  not  so  wide  before  as  after 
the  dissection,  because  the  parts  when  cleaned  separate  from  each 
other.  A  rather  dense  fascia  closes  the  axillary  space  in  this 
direction,  and  impedes  the  advance  of  pus  to  the  surface. 

The  apex  or  narrowed  part  of  the  space  joins  the  root  of  the 
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neck,  and  lies  between  the  chest  and  the  scapular  arch.  It  cannot 
be  recognised  in  this  Figure,  but  it  may  be  observed  more  com- 
pletely in  Plate  ii. 

The  state  of  the  muscular  boundaries  of  the  axilla  is  much 
altered  by  the  position  of  the  limb  ;  for  the  tenseness  is  dimi- 
nished when  the  arm  is  adducted,  and  increased  when  the  arm  is 
abducted  from  the  thorax.  And  the  depth  will  vary,  in  like 
manner,  with  change  in  the  position  of  the  limb.  These  facts 
may  be  remembered  with  advantage  in  any  endeavour  to  estimate 
the  size  of  a  tumour  in  the  axilla. 

In  consequence  of  the  position  of  this  intermuscular  space  at 
the  inner  side  of  the  shoulder  bone,  and  of  the  loose  nature  of 
the  &tty  tissue  contained  in  it,  the  movements  of  the  scapula 
over  the  chest  are  facilitated.  And  from  its  situation  on  that 
side  of  the  shoulder  joint  to  which  flexion  is  made,  the  large 
vessels  and  nerves  of  the  limb  are  transmitted  through  it  beyond 
the  joint  without  injury  from  stretching  in  the  motions  of  that 
articulaticai.  A  corresponding  hollow  exists  in  the  lower  limb  in 
front  of  the  hip-joint. 

In  the  undissected  limb  the  student  may  recognise  by  the  eye 
and  the  touch  the  prominence  of  the  cords  of  the  large  axillary 
nerves  and  vessels  along  the  side  of  the  arm  ;  and  if  the  arm  is 
raised  and  freely  moved  by  one  hand,  whilst  the  two  fore  fingers 
of  the  other  are  pressed  into  the  arm-pit,  the  moving  head  of  the 
humerus  may  be  felt  through  the  skin  and  fascia.  During  life 
the  hollow  is  useful  to  the  surgeon  in  his  attempts  to  discover  the 
nature  and  size  of  an  enlargement,  such  as  an  aneurism,  in  this 
situation,  or  the  position  of  the  dislocated  head  of  the  humerus. 
But  the  size  of  the  space  interferes  with  the  detection  of  small 
tumours,  like  an  enlarged  gland  ;  for  these  may  extend  upwards 
and  inwards  towards  the  chest  in  the  loose  fat,  and  acquire 
considerable  size  before  their  presence  will  be  indicated  by  any 
external  swelling. 


DISSECTION   OF  THE  UPPEK  UMB. 


ARTERIES  OF  THE  AXILLA. 

The  lower  end  of  the  axillary  artery  with  its  branches  are  now 
brought  under  notice  ;  but  only  a  small  narrow  strip  of  the 
arterial  trunk  can  be  seen  in  the  Figui*e  in  consequence  of  its 
connections  with  yeins  and  nerves  being  preserved.  This  part  of 
the  vessel  is  uncovered  by  muscle,  and  is  in  contact  with  the 
common  investing  parts  of  the  limb.  A  superficial  wound  of  the 
limb  may  lay  it  open.  It  supplies  branches  to  the  chest  and  the 
shoulder. 


a.  Axillary  artery. 
h.   Long  thoracic. 
d.  Alar  thoracic. 
€,   External  mammary. 
/.   Sabscapular. 
g.  Dorsal  scapular. 


A.  Posterior  circumflex. 

n.  Cutaneous  artery  with  the  in- 
ternal cutaneous  of  the  mua- 
culo'spiral  neiTe. 

0.  Artery  to  the  long  head  of  the 
triceps  muscle.' 


The  axillary  or  main  artery  of  the  upper  limb  crosses  the  space 
from  the  chest  to  the  arm  beneath  the  pectoral  muscles,  but  only 
tlie  part  between  the  lower  border  of  the  pectoralis  major,  A,  and 
the  lower  border  of  the  teres  major,  D,  is  delineated.  Its  position 
is  marked  by  the  swell  of  the  coraco-brachialis  muscle,  K ;  and 
its  depth  from  the  surface  is  very  slight,  only  the  tegumentary 
coverings  of  the  limb  concealing  it,  so  that  it  can  be  readily 
reached  in  an  operation,  or  it  can  be  compressed  with  ease  against 
the  humerus. 

Its  connections  with  the  muscles  around  are  the  following  : — 
Behind  are  the  subscapularis,  H,  the  latissimus,  G,  and  teres 
major,  D ;  and  on  the  outer  side  is  the  coraco-brachialis,  E. 

Its  companion  vein  (axillary)  is  placed  on  the  inner  or  chest 
^de,  partly  concealing  the  artery,  and  has  to  be  drawn  aside  in 
attempts  to  tie  the  arterial  trunk. 

Large  nervous  cords  lie  around  the  artery  : — outside  is  the 
median  nerve,  22  ;  inside  the  ulnar,  21,  and  the  nerve  of  Wris- 
berg,  11  (which  is  sometimes  nearer  the  artery).  Superficial  to 
the  vessel  is  the  large  internal  cutaneous,  18 ;  and  deeper  than  it 
or  beneath,  is  the  musculo-spiral,  18  (which  is  drawn,  somewhat 
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inwards  below);  another  nerve  beneath  the  artery  for  a  short  dis- 
tance is  the  circnmflexy  12. 

Two  named  branches,  the  subscapular,  /,  and  the  posterior  cir- 
cumflex, hy  leave  this  part  of  the  artery  opposite  the  edge  of  the 
subscapularis  muscle. 

Ligature  of  the  vessel.  The  origin  of  several  branches  from 
the  axillary  artery  opposite  the  shoulder  joint,  w^ould  interfere 
with  the  application  of  a  ligature  at  that  spot ;  but  for  a  dis- 
tance of  two  inches  beyond  (towards  the  arm)  the  vessel  is  free 
from  any  large  branch,  and  might  be  tied  without  risk  of 
haemorrhage. 

Suitable  as  the  lower  part  of  the  axillary  trunk  seems  to  be 
for  an  operation  at  this  place,  surgeons  have  not  chosen  it  for 
the  application  of  a  ligature.  Doubtless  the  advantages  offered 
by  tying  the  brachial  and  subclavian  arteries  have  caused  those 
vessels  to  be  selected  in  preference  to  the  axillary  ;  but  the  small 
channels  that  remain  for  the  collateral  circulation  after  the  main 
artery  is  secured  may  have  had  some  influence  in  inducing  sur- 
geons to  let  the  operation  on  this  part  of  the  axillary  artery  remain 
unpractised.  For  the  only  collateral  vessels  to  carry  on  the  circu- 
lation after  the  occlusion  of  the  trunk  would  be  the  small  and 
indirect  anastomoses  through  the  following  muscles,  viz.,  the 
coraco-brachialis,  biceps,  and  long  head  of  the  triceps ;  and  through 
the  shaft  of  the  humerus. 

Although  the  collateral  vessels  are  so  small  and  indirect,  they 
are  sufBcient  for  carrying  on  the  circulation,  as  the  artery  has  been 
tied  with  success  in  this  situation.  M.  Blandin  secured  the  vessel 
here  in  a  man  who  received  an  injury  of  the  artery  from  the  dis- 
charge of  a  gun.    The  man  recovered.* 

Should  the  surgeon  be  called  upon  to  tie  the  artery  he  should 
keep  in  mind  its  situation  along  the  edge  of  the  coraco-brachialis, 
with  its  companion  vein  on  the  thoracic  side  and  partly  concealing 
it,  and  with  large  nerves  of  the  brachial  plexus  around  it. 
Though  the  vessel  is  usually  very  superficial,  it  may  be  placed 
under  muscular  fibres  directed  over  it  from  the  latissimus  to  the 
pectoralis. 

•  Traits  d'Anatomie  topographique,  p.  506  :  Paris,  1884. 


8  DISSECTION  OF  THE  UPPER  UMB. 

Two  other  points  deserve  attention  also:  Firstly,  that  two 
arteries  instead  of  one  may  be  found  as  often  as  1  in  10.* 
Secondly,  that  not  unireqnently  the  nerves,  which  should  serve  as 
the  deep  gnide  to  the  ai*tery,  are  not  placed  around  the  parent 
tiTink,  but  encircle  a  large  branch  formed  by  the  conjunction  of 
the  usual  offsets  at  this  spot  with  some  of  the  branches  which  are 
derived,  as  a  rule,  from  the  brachial  artery. 

When  practising  on  the  dead  body  the  tying  of  the  part  of  the 
artery  issuing  from  the  axilla  the  following  directions  may  be 
observed : — 

The  limb  is  to  be  placed  at  right  angles  to  the  trunk,  and  the 
operator  stands  between  the  two. 

With  the  eye  fixed  on  the  prominence  of  the  coraco-brachialis 
muscle,  K,  which  is  tlie  superficial  guide  to  the  vessel,  a  cut  is  to 
be  begun  in  the  hollow  of  the  arm-pit,  and  to  be  continued  along 
the  side  of  the  muscle  for  two  inches  ;  but  the  knife  is  not  to  be 
carried  deeper  at  first  than  through  the  skin  and  fat. 

The  axillary  vein  will  now  be  recognised  through  the  deep 
fascia  or  aponeurosis  of  the  limb  by  its  blue  colour ;  and  the 
aponeurosis  being  divided  along  the  outer  edge  of  the  vein  as  fer 
as  the  cut  in  the  integuments,  this  vessel  may  be  detached  with 
care  from  the  subjacent  parts,  and  drawn  inwards  with  a  narrow 
retractor. 

Next,  the  brachial  plexiis  around  the  artery  will  serve  as  the 
deep  guide.  Search  is  to  be  made  for  the  axillary  trunk  by  cutting 
a  piece  of  fat  from  the  hollow  out  of  which  the  vein  has  beoi 
drawn ;  and  it  is  to  be  made  in  a  horizontal  direction  or  towards 
the  humerus,  instead  of  backwards  towards  the  axillary  fold. 
The  operator  tries  to  find  the  artery  in  the  midst  of  the  nerve- 
trunks  without  attempting  to  distinguish  the  individual  nerves. 

After  the  thin  arterial  sheath  has  been  opened  by  the  knife,  the 
needle  may  be  passed  readily,  and  the  vessel  is  to  be  tied  with  as 
little  displacement  as  possible. 

When  the  artery  is  not  surrounded  by  the  nerves  of  the  brachial 

*  The  facts  on  which  this  statement  rests  wiU  be  found  in  the  Snigical 
Anatomy  of  the  Arteries  of  the  Human  Body,  by  Richard  Quain,  F.R.8.  : 
Tendon,  1844. 
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plexus,  as  referred  to  above,  it  will  be  nearer  the  vein  and  the 
sorface  than  it  is  nsnally. 

In  the  treatment  of  aneurism  of  the  lower  end  of  the  axillary 
trunk  Professor  Sjme  has  recently  recommended  a  return  to  the 
old  practice  of  opening  the  sac,  and  after  removing  the  contents, 
putting  a  thread  around  the  vessel  above  and  below  the  sac.  In  a 
postscript  to  a  communication  published  in  the  Mcdico-Chirurgical 
Transactions*  he  says  : — "  On  the  15th  of  August,  in  accordance 
with  the  principles  above  explained,  I  performed  the  old  operation 
for  aneurism,  not  traumatic,  at  the  lower  part  of  the  axilla,  in  a 
gentleman  about  fifty,  recommended  to  my  care  by  Dr.  Embleton, 
of  Embleton  in  Northumberland.  The  patient  returned  home  on 
the  5th  of  September." 

Branches  of  the  arUry.  The  lower  part  of  the  axillary  artery 
supplies  the  following  branches  to  the  wall  of  the  chest  and  the 
shoulder. 

Long  thoracic  artery^  h,  lies  in  the  axilla  along  the  angle  formed 
by  the  meeting  of  the  anterior  and  inner  boundaries,  and  may  be 
injured  by  a  cut  made  along  the  anterior  axillary  fold.  Its  origin 
is  concealed  by  tlie  pectoralis  major. 

Alar  thoracic  branch,  d.  This  small  artery  to  the  arm-pit  was 
present  in  this  body,  though  it  is  generally  absent  (Quain).  It  is 
distributed  to  some  of  the  glands,  and  to  the  fat  of  the  axilla. 

The  subscapular  artery,  /,  is  the  largest  offset,  and  arises  opiK)- 
site  the  edge  of  the  subscapularis  muscle.  Taking  the  border 
of  the  muscle  as  its  guide,  it  reaches  the  chest,  to  which  and  the 
shoulder  it  is  distributed.  A  companion  vein  and  nerve  run  with 
it,  and  all  are  secured  from  external  injury  by  the  projecting 
margin  of  the  latissimus  dorsi.  Many  offsets  enter  glands  and 
the  contiguous  muscles  ;  and  one,  g,  larger  than  the  rest,  is  the 
dorsal  scapular  artery. 

The  posterior  circumflex  artery,  h,  arises  close  beyond  the  pre- 
ceding, and  winds  behind  the  humerus  to  the  shoulder  with  the 
nerve,  12,  of  the  same  name.  Its  distribution  is  represented  in 
Plate  V. 

•  On  the  Treatment  of  Axillary  Aneurism,  hy  James  Syme,  F.R.S.  Edin., 
▼oL  43,  p.  H3  :  London,  1860. 
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An  anterior  cirmmfl&x  artery^  not  now  risible,  crosses  betwe«i 
the  humerus  and  the  coraco-brachialis  to  the  shoulder. 

The  external  mammary^  e,  is  a  long  slender  irregular  branch, 
which  is  directed  across  the  axilla  to  the  chest,  lying  about  mid- 
way between  the  anterior  and  posterior  folds.  It  supplies  the 
glands,  and  the  wall  of  the  chest,  assisting  the  long  thoracic  artery. 

Muscular  and  cutaneous  branches, — Small  offsets  near  the  end 
of  the  artery  supply  the  coraco-brachialis,  K,  and  the  long  head 
of  the  triceps,  N.  And  a  cutaneous  twig,  n,  accompanies  the 
internal  cutaneous  branch  of  the  musculo-spiral  nerve. 

An  inspection  of  the  Drawing  will  suffice  for  sliowing  the  vessels 
or  nerves  likely  to  be  injured  in  wounds  into  the  axilla,  or  in 
incisions  made  into  it  by  the  surgeon.  Along  the  anterior 
boundary,  where  this  joins  the  chest,  are  placed  the  long  thoracic 
vessels  ;  and  lying  along  the  posterior  boundary,  but  within  the 
margin  of  the  latissimas,  are  the  subscapular  vessels  and  nerves 
with  glands.  On  the  side  of  the  limb,  or  at  the  outer  part,  the 
trunks  of  the  axillary  vessels  and  nerves,  and  the  cords  of  the 
brachial  plexus  are  aggregated  together ;  whilst  on  the  side  of  the 
chest  there  is  only  an  occasional  small  artery.  If  an  incision  is 
to  be  made  into  the  arm-pit  the  surgeon  should  select  the  inner 
boundary  as  the  freest  from  vessels,  and  should  direct  the  knife 
about  midway  between  the  anterior  and  posterior  folds. 

VEINS  OF  THE  AXILLA. 

Only  the  position  of  the  chief  vein  to  the  artery  was  retained 
in  the  dissection  ;  and  the  smaller  veins,  which  would  complicate 
the  drawing  without  corresponding  utility,  were  removed. 


I.    Axillary  vein. 
m.  Subscapular  vein. 


p.  External  mammary  vein. 

r.  Cutaneous  and  muscular  vein. 


The  axillary  vein,  I,  the  chief  trunk  of  the  limb,  is  continuous 
in  the  arm,  just  beyond  the  axilla,  with  the  cutaneous  vein — 
basilic.  Placed  on  the  inner  or  thoracic  side  of,  and  partly  con- 
cealing the  axillary  artery,  it  receives  small  contributing  veins 
corresponding  with  the  arterial  branches.  Some  of  these  are  seen 
in  the  Plate. 
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Freqaently  two  yeins  instead  of  one  arc  present  in  the  lower 
part  of  the  axillary  space. 

Through  this  vein  nearly  the  whole  of  the  blood  of  the  limb 
below  the  shoulder  is  conveyed  onwards ;  and  intemiption  to  its 
current  will  occasion  congestion  in  the  parts  to  which  its  roots 
extend.  A  tolerably  complete  occlusion  of  this  main  circulating 
channel,  as  in  the  case  of  a  slowly-growing  tumour,  will  not  only 
give  rise  to  congestion,  but  will  cause  serous  fluid  to  transude 
through  the  coats  of  the  vessels  into  the  surrounding  textures. 


NERVES  OF  THE  AXILLA, 

The  nerves  in  this  dissection  are  derived  from  two  sources  : — 
Those  on  the  side  of  the  chest  are  offsets  of  the  intercostal  nerves, 
and  appear  between  the  digitations  of  the  serratus  magnus  muscle; 
and  those  lying  around  or  near  the  axillary  vessels  belong  to  the 
brachial  plexus. 


Lateral  CirrANEous  of  the 
Thorax. 

1.  Lateral  cutaneous  branch  of  the 

second  intercostal  nerve  (the 
highest  of  the  set). 

2.  Offset  of  third  intercostal. 
8.  Offset  of  fourth  intercostal. 

4.  Offset  of  fifth  intercostal. 

5.  Offset  of  sixth  intercostal. 

6.  Anterior  branch  of  the  offset  of 

the  second  intercostaL 
•  *  *  Anterior  branches  of  the  offsets 
of  the  other  intercostal  nenres. 

7.  Communicating  branch  to  the 

nerve  of  Wrisberg  firom  the 
offset  of  the  second  intercostal 
nerve. 


Bkacuial  Plexus. 

8.  Nerve  to  the  teres  muscle. 

9.  Subscapular  nerve. 

10.  Nerve  to  the  serratus  magnus. 

11.  Nerve  of  Wrisberg. 

12.  Circumflex  nerve. 

13.  Musculo-spiral. 

14.  Offset  of  the  musculo-spiral  to 

the  triceps. 
16.  Internal  cutaneous  of  the  mus- 

culo-spiral. 
18.  Large  internal  cutaneous. 

20.  Offset  of  the  internal  cutiueous 

to  the  integuments. 

21.  Ulnar  nerve. 

22.  Median  nerve. 


NERVES  OF  THE  BRACHIAL  PLEXUS. 

The  fMdian^  22,  is  the  companiou  uerve  to  the  axillary  artery, 
and  is  placed  on  the  outer  side. 

The  ulnar  nerve^  21,  smaller  than  the  median,  bnt  without 
branch  like  it^  lies  to  the  inner  side  of  the  arterial  trunk. 
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The  musculO'Spiral,  13,  occupies,  naturally,  a  position  beneath 
the  vessel,  but  it  has  been  pulled  inwards,  and  is  represented  in 
the  Plate  as  on  the  inner  side.  Here  it  furnishes  two  small 
branches :  one  muscular,  14,  to  the  inner  and  middle  heads  of  the 
triceps  ;  the  other  is  the  internal  cutaneous,  16,  which  is  distri- 
buted to  the  integuments  of  the  back  of  the  arm. 

The  circumflex  nerve,  12,  accompanies  the  artery  of  the  same 
name,  A,  to  the  deltoid  muscle.     See  Plate  y. 

Large  intemdl  cutaneous  7ierve,  18,  lies  on  the  axillary  artery, 
and  gives  a  small  cutaneous  offset,  20,  to  the  integuments  of  the 
arm  over  the  situation  of  the  bloodvessels  ;  but  its  direction  has 
been  altered  by  the  displacement  of  the  skin. 

Small  internal  cutaneous  nerve,  11,  (nerve  of  Wrisberg)  issues 
beneath,  though  sometimes  through  the  axillary  vein,  and  is  joined 
by  a  branch,  7,  from  the  highest  lateral  cutaneous  nerve  of  the 
thorax.  Its  position  close  to  the  vein  has  been  disturbed  by  the 
dragging  of  the  skin. 

Muscular  branches.  The  nerve  to  the  teres  major,  8,  and  the 
nerve  to  the  latissimus,  9,  are  directed  with  the  subscapular  vessels 
along  the  back  of  the  arm-pit  to  their  destination ;  the  former 
gives  an  offset  to  the  subscapularis  muscle. 

The  nerve  to  the  serratus  magnus  is  continued  on  the  surface 
nearly  to  the  lower  border  of  its  muscle,  giving  backwards  offsets 
to  the  fleshy  fibres.  Its  origin  is  connected  with  the  trunks  of 
the  fifth  and  sixth  cervical  nerves  in  the  neck. 

Pressure  applied  to  the  nerves  of  the  brachial  plexus  may  occa- 
sion pain,  or  loss  of  power  and  feeling,  according  to  its  degree,  in 
a  greater  or  smaller  part  of  the  limb.  In  the  use  of  crutches  the 
weight  of  the  body  acts  injuriously  on  the  nerves,  for  the  arm  is 
arched  over  the  top  of  the  crutch,  and  the  nerves  are  compressed 
between  the  humerus  and  the  artificial  prop  of  the  body.  This 
inconvenience  may  be  remedied  by  the  crutch-head  being  so  con- 
structed as  to  bear  least  on  the  centre  of  the  arm  over  the  large 
nerves. 
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LATERAL  CUTANEOUS  NERVES  OF  THE  THORAX. 

Five  lateral  ailaneous  branches  of  the  intercostal  trunks  wcro 
laid  bare  in  the  dissection ;  they  appear  lax  after  they  have  been 
separated  from  the  surrounding  fat.  The  branches  directed  for- 
wards over  the  pectoralis  were  necessarily  detached  from  the  skin, 
and  were  then  laid  on  the  surface  of  the  muscle. 

As  the  first  intercostal  trunk  does  not  furnish  commonly  any 
lateral  cutaneous  branch,  the  nerves  shown  are  derived  from  the 
five  next  intercostal  tnmks.  Each  branch  divides  into  two  parts 
(anterior  and  posterior)  as  it  issues  between  the  ribs,  and  those 
terminate  on  the  lateral  part  of  the  thorax. 

The  anterior  offsets,  6,  •  *  *,  end  in  the  integuments  covering 
the  pectoralis  major;  and  the  i)ostenor,  1,  2,  3,  4,  5,  somewhat 
larger  in  size,  ramify  in  the  skin  of  the  arm,  and  in  that  over  the 
latissimus  dorsi.  In  this  body  the  third  nerve  wanted  an  anterior 
offi»t. 

The  highest  and  largest  of  the  lateral  cutaneous  nerves, — that 
from  the  second  intercostal  trunk,  differs  in  some  respects  from 
the  others.  Its  anterior  branch,  6  (laid  on  the  pectoralis,  and 
not  always  present),  supplies  the  arm-pit  as  well  as  the  teguments 
on  the  pectoralis  major:  its  posterior  branch,  1,  called  intercosto- 
homeral,  reaches  the  intendments  of  the  back  of  the  arm,  and 
gives  a  communicating  offset,  7,  to  the  nerve  of  Wrisberg. 


LYMPHATICS  OF  THE  AXILIxA. 


Only  a  few  of  the  glands  of  the  axilla  were  retained  in  the 
dinection,  and  these  have  fallen,  necessarily,  from  their  natural 
position  after  the  removal  of  the  fat  in  which  they  are  imbedded. 


f  t  f  Anterior  group  of  the  axillary 

glands. 
989,  Posterior  group  of  glands. 


t.  One  of  the  group  of  glands  along 
the  side  of  the  axillary  vessels. 


About  ten  or  twelve  in  number,  the  glands  vary  much  in  their 
shape  and  size.  They  have  the  following  general  linear  arrange^ 
ment  in  sets.    The  greater  or  hinder  group  lies  along  the  sub- 
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scapular  vessels  within  the  edge  of  the  ladssimns  dorsi ;  but  after 
the  dissection  of  the  axilla  they  hang  in  front  of  the  mnscle  by 
their  small  vessels,  as  is  shown  in  the  Plate.  Another  or  anterior 
group  is  nearer  the  fore  part  of  the  axilla,  in  connection  with  the 
long  thoracic  and  external  mammary  arteries.  And  a  third  set 
is  placed  along  the  large  axillary  vessels. 

Each  collection  of  glands  has  for  the  most  part  its  own  set  of 
lymphatic  vessels.  Thus  the  anterior  group  receives  lymphatics 
from  the  fore  part  of  the  thorax  and  from  the  mamma:  the 
posterior  group  is  joined  by  the  lymphatics  from  the  side  of  the 
chest,  and  from  the  back ;  and  that  along  the  bloodvessels  trans- 
mits lymphatics  from  the  upper  limb.  The^lymphatic  vessels, 
after  passing  through  their  respective  glands,  unite  into  one  or 
more  trunks  at  the  top  of  the  axilla,  and  open  into  the  lymphatic 
duct  of  the  same  side. 

Disease  in  the  part  from  which  the  lymphatic  vessels  are  derived 
may  occasion  enlargement  of  the  group  of  glands  through  which 
those  vessels  are  transmitted ;  and  the  knowledge  of  the  destina- 
tion of  the  lymphatics  will  suggest  the  glandular  group  likely 
to  be  affected: — Thus,  a  poisoned  wound  of  the  hand,  as  in 
dissection,  will  cause  inflammation  of  the  glands  by  the  side  of 
the  axillary  vessels ;  and  so  forth. 

In  making  the  necessary  examination  to  detect  disease  of  the 
glands,  the  limb  should  be  approximated  to  the  side  to  relax  the 
muscles  and  fascia  bounding  the  axilla,  and  thus  to  permit  easier 
and  freer  manipulation.  The  glands  near  the  axillary  vessels 
follow  the  arm  when  this  is  elevated. 

Enlargement  of  a  gland  may  surround  or  press  upon  the 
intercosto-humeral  nerve,  or  the  nerve  of  Wrisberg,  and  occasion 
numbness  in  the  part  to  which  either  nerve  is  distributed. 

Should  extirpation  of  a  diseased  gland  be  considered  advisable, 
the  surgeon  should  be  mindful  that  it  has  large  bloodvessels,  in 
the  form  of  a  foot-stalk,  which  are  derived  from  the  contiguous 
vessels ;  and  he  should  secure  the  vascular  pedicle  with  a  thread 
before  he  cuts  it  through.  If  this  precaution  is  neglected  the 
divided  vessels  retract  into  the  loose  areolar  tissue  of  the  axilla, 
and  may  continue  to  bleed  at  intervals  so  as  to  endanger  life. 
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FAT  IN  THE  AXILLA. 

The  axilla  is  filled  with  a  granular  fat  intermixed  with  slight 
areolar  tissue.  Towards  the  apex  of  the  space  the  adipose  tissue 
diminishes.  In  thin  bodies  the  quantity  of  the  fat  is  less,  as  it  is 
in  all  other  parts,  and  the  space  contains  a  watery  fluid  in  the 
meshes  of  the  areolar  tissue. 

The  presence  of  fat  favours  in  this  space,  as  elsewhere,  the 
accumula*tion  of  pus,  which  burrows  amongst  the  loose  fatty 
material  instead  of  making  its  way  to  the  surface  through  the 
interrening  fascia.  Much  inconvenience  and  suffering  may  be 
avoided  by  an  early  incision  for  the  escape  of  the  confined  pus. 


DESCRIPTION  OF  PLATE  II. 

The  Figure  represents  the  deep  dissection  of  the  front  of  the 
chest,  and  that  of  the  axillary  vessels  and  the  brachial  plexus  of 
nerves  with  their  branches. 

The  dissection  is  to  be  made  by  cutting  through  and  reflecting 
the  pectoralis  major.  To  render  tense  and  distinct  the  sheath  of 
the  axillary  vessels,  place  the  limb  at  right  angles  to  the  trunk, 
and  sotating  it  inwards,  press  it  backwards,  so  as  to  raise  the 
clavicle  from  the  chest.  Unless  this  position  of  the  arm  is  kept, 
the  loose  costo-coracoid  sheath  may  be  removed  with  the  fat. 

SUPERFICIAL  PROMINENCES  OF   BONE. 

At  the  upper  part  of  the  region  dissected  is  the  bony  loop  of  the 
scapular  arch,  which  is  formed  by  the  clavicle,  J,  and  the  scapula, 
and  separates  the  neck  from  the  chest  and  the  limb.  It  serves 
the  purpose  of  articulating  the  upper  limb,  and  furnishes  points 
of  attachment  to  muscles  moving  the  humerus.  Injury  of  the 
arch,  sufficient  to  break  it,  will  arrest  the  free  movements  of  the 
shoulder  joints  and  interfere  with  the  action  of  the  muscles. 
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Part  of  the  arch  is  sabcntaneons,  and  the  fore  finger  when  carried 
along  it  traces  saccessivelj  the  outline  of  the  clavicle,  acromion, 
and  spine  of  the  scapnla.  From  its  slight  depth  injuries  of  it 
are  easily  ascertained,  because  all  irregularity  of  the  surface  can 
be  detected  at  once  with  the  finger. 

On  the  inner  side  of  the  shoulder  joint  below  the  clavicle,  and 
projecting  at  the  edge  of  the  deltoid  muscle,  £,  is  the  coracoid 
process.  It  gives  attachment  to  the  three  muscles  B,  E,  and  L, 
as  well  as  to  a  strong  ligament  (coraco-davicular),  which  passes 
from  its  upper  and  hinder  part  to  the  under  surface  of  the 
clavicle,  and  unites  together  firmly  the  two  bones.  On  the 
surface  of  the  body  this  projecting  osseous  point  can  be  felt 
between  the  deltoid  and  pectoral  muscles. 

In  consequence  of  the  clavicle  acting  as  a  prop  to  keep  the 
shoulder  from  the  trunk,  it  is  very  liable  to  be  broken.  By  direct 
violence  it  may  be  shattered  at  any  spot ;  but  force  applied  to  the 
outer  end  through  a  fall  or  a  blow  produces  fracture  generally 
about  the  middle  of  the  bone. 

In  fracture  of  the  shaft,  that  is,  internal  to  the  line  of  the 
coracoid  process  and  the  strong  ligaiiient  joining  this  part  to 
the  clavicle,  the  scapula  and  shoulder  joints  having  lost  their 
support^  fall  downwards  and  inwards  towards  the  chest,  forcing 
the  outer  past  the  inner  fragment;  and  the  large  muscles  of 
the  chest  which  are  inserted  into  the  humerus  assist  in  bringing 
the  shoulder  into  closer  apposition  with  the  thorax.  The  inner 
fragment,  freed  from  the  weight  of  the  shoulder,  remains  in  its 
natural  position,  though  it  appears  more  than  usually  prominent ; 
and  the  muscles  attached  on  opposite  sides,  viz.,  the  great  pectoral 
and  stemo-mastoid,  may  act  also  as  antagonists,  and  prevent  its 
displacement. 

If  the  fracture  takes  place  opposite  the  strong  ligament 
uniting  the  coracoid  process  with  the  clavicle,  the  scapula  remains 
attached  to  the  clavicle  by  that  ligament,  though  not  perfectly 
supported  by  it,  and  the  shoulder  falls  but  little  towards  the  chest. 

In  fracture  external  to  the  ligament,  there  is,  however,  consider- 
able displacement  of  the  bone,  for  the  outer  detached  end  being 
loose,  and  being  acted  on  by  the  trapezius  muscle,  is  placed  in 
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front  o(  and  may  take  even  a  position  at  a  right  angle  to  the 
other.* 

In  replacing  the  external  fragment  of  a  broken  shaft  of  the 
dayide,  the  piece  of  bone  mnst  be  moved  outwards  indirectly 
by  forcing  outwards  the  acapnia ;  and  it  is  to  be  raised  to  the 
level  of  the  inner  fragment  by  lifting  and  supporting  the  elbow. 

At  the  outer  part  of  the  dissection  is  the  projection  of  the 
shoulder,  which  is  produced  by  the  upper  end  of  the  arm  bone 
covered  by  the  deltoid  muscle,  B.  When  the  limb  is  pendent 
the  swell  of  the  muscle  runs  into  that  of  the  arch  formed  by  the 
daricle  and  acromion ;  and  when  the  limb  is  raised  and  lowered, 
the  arm  bone  can  be  felt  moving  under  the  muscle. 

In  dislocation  of  the  shoulder  joint  the  upper  end  of  the 
humerus  sinks  down  from  the  deltoid ;  and  a  hollow  then 
occupies  the  site  of  the  prominence.  This  injury  is  accompanied 
necessarily  by  unnatural  direction  of  the  shaft  of  the  arm  bone 
forwards  or  backwards,  and  by  a  sharp  edge  along  the  bony  arch 
of  the  clavicle  and  the  acromion  process. 

MUSCLES   OF   THE   THORAX    AND    ARM. 

K.  Coraco-brachiallB. 


A.  Pectoralis  mi^or. 

B.  PectoraliB  minor. 
0.  Lfttissimus  dorsi. 
D.  Teres  mt^jor. 

F.    Serratus  magnus. 
H.  Sabecapolarifl. 
J.    Clavicle  with  the  cnt  attach- 
ment of  the  pectoralia  m^jor. 


L.  Biceps,  its  short  head. 

0.  Biceps,  the  long  head . 

N.  Triceps  extensor  brachii. 

P.  Insertion  of  pectoralia  major. 

R.  Deltoid  muscle. 

S.  Subclavius  muscle. 

V.  Costo-coracoid  membrane. 


The  muscles  of  the  chest  and  shoulder,  which  are  partly  dis* 
played  in  the  Drawing,  give  to  the  scapula  and  the  shoulder  joint 
some  of  their  varied  movements. 

The'  scapula  has  a  gliding  motion  over  the  ribs,  and  can  be 
moved  in  opposite  directions.  It  is  drawn  forwards  by  the 
small  pectoral,  B,  and  serratus  magnus  muscle,  F,  which  attach 
it  to  the  chest. 

The  shoulder  being  a  ball  and  socket  joint  is  provided  with 

•  A  Treatise  on  Fractures  in  the  Vicinity  of  Joints,  by  Robert  William 
Smith,  M.D. :  Dublin,  1860 ;  p.  210. 
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mnsclea  on  opposite  sides;  but  only  two  are  now  evident,  yiz;, 
the  deltoid  or  great  abdactor,  B,  and  the  subscapnlaris  or  in-^ 
temal  rotator,  H. 

In  the  group  of  thoracic  muscles  are  included  the  pectoralis 
major  and  minor,  the  serratus  magnus,  the  latissimus  dorsi,  and 
the  subclavius. 

Pectoralis  viajoTf  A.  After  the  division  of  the  muscle  the 
parts  underneath  it  can  be  observed.  It  covers  the  pect(Hralifl 
minor  on  the  chest,  and  the  coraco-brachialis,  E,  and  the  biceps, 
L  and  0,  in  the  arm.  Kear  the  clavicle  the  subclavius  muscle, 
S,  and  the  costo-coracoid  membrane,  Y,  lie  beneath  it.  Above 
and  below  the  pectoralis  minor  the  axillary  vessels  and  nerves  are 
eovered  by  the  great  pectoral  muscle  alone. 

At  its  insertion  tiic  tendon  is  divided  into  two  parts,  with  an 
interval  between,  something  like  a  sling.  On  the  under  piece,  P^ 
the  lower  chest  fibres  are  received ;  and  in  the  other  (seen  only  in 
part),  the  upper  thoracic  and  the  clavicular  fibres  terminate. 

The  pectoralis  minora  B,  is  attached  to  the  side  of  the  chest, 
and  to  the  third,  fourth,  and  fifth  ribs ;  it  is  inserted  externally 
into  the  coracoid  process  of  the  scapula,  where  it  blends  in  a 
common  tendon  with  the  coraco-brachialis,  E,  And  the  short  head 
of  the  biceps,  L. 

Between  the  chest  and  the  shoulder  the  muscle  forms  part  of 
the  anterior  boundary  of  the  axilla,  and  lies  over  the  axillary 
vessels  and  nerves ;  and  between  the  muscle  and  the  clavicle  is  a 
triangular  interval — the  sides  being  formed  by  that  bone  and  the 
pectoralis  minor,  the  base  by  the  thorax,  and  the  apex  by  the 
coracoid  process — in  which  the  upper  part  of  the  axillary  artery 
may  be  tied.  Its  position  to  other  vessels  and  nerves  is  so 
apparent  as  not  to  need  farther  notice. 

The  pectoralis  minor  assists  the  serratus,  as  before  said,  in 
drawing  forwards  the  scapula;  and  it  may  act  as  a  muscle  of 
foiced  inspiration  when  the  scapula  is  the  fixed  part. 

Serratus  nmgnus,  F,  covers  the  side  of  the  chest,  taking  origin 
by  nine  fleshy  slips  from  the  eight  upper  ribs ;  and  it  is  inserted 
into  the  base  of  the  scapula.  Its  special  nerve,  5,  lies  on  the 
surface,  and  distributes  offsets  to  it. 
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From  the  direction  of  its  fibres  the  moscle  is  chiefly  employed 
in  moving  forwards  the  scapnla  over  the  ribs ;  and,  when  the 
scapula  is  fixed,  it  will  act  on  the  ribs  so  as  to  draw  them  out- 
wardSy  and  increase  the  size  of  the  chest  in  inspiration.  It 
sapportSy  too,  the  lower  end  of  the  scapnla  whilst  a  weight  is 
caiTied  on  the  shoulder. 

LaH89mu8  dorn^  0.  l!he  oblique  direction  of  this  muscle 
behind  the  axilla,  converging  with  the  pectoralis  major  to  the 
insertion  into  the  humerus,  is  more  ftilly  seen  in  this  than  in  the 
preceding  dissection.  The  chief  notice  of  this  muscle  is  given 
with  the  explanation  of  Plate  i. 

SubeknnuSf  S.  This  small  muscle  is  contained  in  a  sheath  of 
the  costo-coracoid  membrane,  of  which  a  piece  has  been  cut  away 
near  tfaeumer  end.  Named  from  the  position  to  the  clavicle,  its 
origin  is  attached  to  the  first  rib,  and  its  insertion  is  fixed  into 
the  grooved  under  surface  of  the  clavicle. 

It  can  depress  the  clavicle  or  elevate  the  first  rib,  according  as 
the  one  or  the  other  bone  may  be  in  a  state  to  be  moved. 

The  shoulder  muscles  coming  into  view  in  this  dissection  are, 
the  snbscapularis,  teres  major,  and  deltoid. 

The  subseapulariSf  H,  arises  from  the  hollowed  costal  surface 
of  the  scapnla ;  and  its  fibres  are  directed  outwards  and  upwards 
over  the  shoulder  joint  to  their  insertion  into  the  small  tuberosity 
and  the  neck  of  the  humerus. 

By  its  lower  edge  it  projects  much  beyond  the  scapula,  and 
touches  the  latissimns  dorsi  and  teres  major.  The  subscapularis 
sui^rts  internally  the  shoulder  joint,  of  which  it  is  one  of  the 
articular  muscles. 

Wh^  the  arm  is  raised,  the  subscapularis  assists  in  depressing 
it ;  and  the  hanging  limb  is  rotated  inwards  by  the  muscle. 

This  muscle  is  injured  in  the  following  dislocations  of  the 
humerus.  When  the  bone  is  forced  into  the  lower  part  of  the 
axilla,  it  may  either  be  covered  by  the  subscapularis ;  or  may  be 
driven  through  the  muscular  fibres,  and,  coming  into  contact 
with,  press  upon  the  mass  of  the  axillary  vessels  and  nerves.  In 
the  forward  dislocation  on  the  inner  side  of  the  cervix  of  the 
scapula,  the  head  of  the  bone  passes  between  the  subscapularis 

o  2 
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and  the  scapula,  separating  the  fleshy  fibres  from  the  blade-bone, 
and  projects  above  the  upper  border  of  the  muscle.* 

Teres  mapr^  D.  Only  the  general  position  of  the  teres,  which 
extends  from  the  lower  angle  and  border  of  the  scapula  to 
the  humerus,  can  be  now  seen.  The  muscle  is  described  with 
Plate  T.,  D. 

The  deltoid  muschj  B^  forms  the  prominence  of  the  shoulder, 
and  reaches  from  the  scapular  arch  to  the  arm  bone  below  the 
level  of  the  axilla.  Only  the  fore  part  of  the  muscle  is  here 
represented:  its  insertion  and  connections  are  seen  in  Plate 

T.,N. 

Three  muscles  of  the  arm,  biceps,  coraco-brachialis,  and 
triceps,  are  laid  bare  in  the  dissection — the  two  former,  which 
are  superficial  to  the  humerus,  being  much  more  apparent  than 
the  latter,  which  is  behind  the  bone.  The  anatomy  of  the  triceps 
will  be  given  in  the  notice  of  Plate  vi. 

The  biceps  muscle  consists  above  (origin)  of  two  parts,  long 
head  and  short  head. 

The  short  head,  L,  is  fixed  by  a  wide  tendon  to  the  coracoid 
process ;  and  the  long  tendinous  head,  0,  narrow  and  rounded, 
passes  along  the  groove  in  the  humerus,  and  through  the  shoulder 
joint,  to  be  attached  to  the  top  of  the  glenoid  articular  sur&ce  of 
the  scapula. 

The  muscle  is  shown  lower  in  the  arm  in  Plate  iv. 

CaracO'hrachialiSf  K.  It  arises  from  the  coracoid  process  of 
the  scapula,  and  the  tendon  of  the  short  head  of  the  biceps ;  and 
it  is  inserted  into  the  inner  side  of  the  shaft  of  the  humerus 
about  midway  between  the  ends.  Its  upper  extremity  lies  beneath 
the  pectoralis  major ;  its  insertion  is  concealed  by  the  brachial 
vessels ;  and  the  intermediate  part  (belly)  is  subcutaneous  in  the 
arm-pit,  and  serves  as  the  guide  to  the  axillary  vessels.  Through 
the  fleshy  fibres  of  the  muscle  the  musculo-cutaneous  nerve,  11, 
is  transmitted. 

*  The  student  will  find  the  state  of  the  muscles  in  dislocations  of  the 
■boulder  joint  fully  treated  in  the  article,  Abnormal  Conditions  of  the 
Shoulder  Joint,  in  the  Cyclopasdia  of  AncUoiny  and  Physiology,  by  Robert 
Aduna,  Esq.,  1849. 
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If  the  limb  is  in  a  state  of  abduction,  it  can  be  brought  to  the 
side  of  the  chest  by  this  muscle. 

The  easUhcaracoid  membrane,  Y,  is  a  rather  strong  layer  of 
fascia  between  the  upper  limb  and  the  neck,  and  is  placed  there 
i^parently  for  the  purpose  of  protecting  the  large  blood-vessels. 
Occupying  the  interval  between  the  first  rib  and  the  coracoid 
process,  it  is  fixed  above  to  the  clavicle  before  and  behind  the 
subclavius  muscle  which  it  incases.  Below  it  blends  with  the 
special  sheath  (axillary)  of  the  blood-vessels,  giving  to  this 
additional  strength;  and  it  is  continued  onwards  beneath  the 
small  pectoral  muscle,  where  it  gradually  ceases. 

The  axillary  sheath  around  the  vessels  and  nerves  coming  ftom 
the  neck  to  the  upper  limb,  consists  in  part  of  a  prolongation 
from  the  deep  fascia  of  the  neck,  and  in  part  of  a  stronger  layer 
added  from  the  oosto-coracoid  membrane.  It  resembles  the  crural 
sheath  around  the  blood-vessels  of  the  lower  limb,  and  is  funnel- 
shaped  like  that  tube.  In  it  are  the  axillary  artery  and  vein,  and 
the  brachial  plexus ;  and  piercing  the  front  are  branches  of  those 
trunks,  viz.,  the  cephalic  vein,  /.,  the  acromial  thoracic  artery,  c^ 
and  anterior  thoracic  nerves,  2,  3.  In  a  dissection  of  the  axillary 
sheath  the  tube  is  to  be  opened  in  the  manner  shown  in  the 
drawing,  to  see  the  position  to  each  other  of  the  contained  blood- 
vessels and  the  brachial  plexus  of  nerves. 

ARTERIES    OF   THE    AXILLA. 

The  connections  of  the  trunk  of  the  axillary  artery,  and  the 
distribution  of  most  of  its  branches,  can  bo  studied  in  Plate  ii. 


a.  Axillary  artery. 

b.  Saperior  thoracic  branch. 
c  Acromial  thoracic  branch. 
d.  Long  thoracic  branch. 


e.  External  mammary  branch. 
/.   Subscapular  branch. 
g,  Dontal  branch  of  the  sab- 
scapular. 


The  axiUary  artery^  a,  crosses  from  the  chest  to  the  arm 
through  the  axilla ;  and  is  limited  above  by  the  lower  border  of 
the  subclavius  muscle,  S.,  and  below  by  the  lower  edge  of  the  teres 
major,  D.  Without  dissection,  the  situation  of  the  vessel  may  be 
indicated  by  a  line,  on  the  sur&ce  of  the  body,  lErom  a  point  of 
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the  clayicle  somewhat  on  the  sternal  side  of  the  middle  of  the 
hone,  to  the  inner  herder  of  the  coraco-brachialis  muscle,  K. 

In  a  dissection  carried  no  farther  than  the  one  from  which  the 
drawing  is  taken,  the  arteiy  is  divided  into  three  parts  by  the 
pectorah's  minor,  B,  viz.,  one  part  above,  one  beneath,  and  one 
beyond  the  mnscle. 

The  npper  or  first  part  lies  in  the  arillary  sheath  between,  but 
deeper  than  its  companion  vein  and  nerves.  Superficial  to  the 
sheath  is  the  clavicular  attachment  of  the  great  pectoral  muscle ; 
and  underneath  it  is  the  side  of  the  chest  with  the  intercostal 
muscles  of  the  first  space,  and  the  serratus  magnus,  F. 

Crossing  the  artery,  are  some  small  branches  of  the  companion 
vein  and  nerves ; — thus  directed  over  it  from  the  outer  side  is  the 
cephalic  vein,  ^,  and  an  anterior  thoracic  nerve,  3 ;  and  passing 
under  it  is  the  nerve  to  the  serratus,  5. 

Second  part.  Here  the  artery  is  covered  by  both  pectoral 
muscles,  large  and  small;  but  it  is  without  muscular  support 
behind  in  consequence  of  its  position  across  the  axilla. 

The  large  axillary  vein,  A,  has  the  same  relative  position  to  this 
as  to  the  first  part ;  whilst  the  brachial  plexus,  1,  dividing  into 
pieces,  is  so  arranged  that  one  bundle  lies  outside,  another  inside, 
and  a  third  behind  the  vessel. 

The  third  party  twice  as  long  as  either  of  the  others,  is  in 
contact  for  two  thirds  of  its  length  with  the  pectondis  major,  but 
thence  to  the  ending  it  is  covered  only  by  the  common  tegu- 
mentary  structures.  It  rests  successively  from  above  down  on  the 
Bubscapularis,  H,  the  latissimus  dorsi,  C,  and  the  teres  major,  D, 
To  its  outer  side  lies  the  coraco-brachialis  muscle,  K. 

The  position  of  the  companion  vein  remains  the  same  as  above; 
but  the  connections  of  the  nerves  are  altered,  for  the  brachial 
plexus  has  divided  into  its  terminal  branches,  which  are  placed 
on  opposite  sides  of  the  vessel.  Outside  are  two  nerves,  the 
musculo-cutaneous,  11,  reaching  only  a  short  distance;  and  the 
median,  12,  which  extends  throughout.  Inside  is  the  ulnar 
nerve,  13  (here  somewhat  displaced) ;  and  more  or  less  removed 
from  the  artery,  is  the  small  internal  cutaneous  nerve,  9.  Super- 
ficial to  the  artery  is  the  large  internal  cutaneous,  14 ;  and  beneath 
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bat  concealed  by  it^  the  drciimflex  and  nmscnlo-spiral  nerres — 
the  fonner  reaching  only  to  the  edge  of  the  Bubscapnlaris  mnsclew 

Number  and  posiHon  of  the  arterial  offsets.  Branches  are  dis- 
iaribnted  internally  to  the  thorax,  and  extanally  to  the  shooldev 
and  arm. 

From  the  first  part  come  two  offsets,  the  highest  thoracic,  h^ 
and  acromial  thoracic,  e ;  the  first  is  small  and  irregular  in  its 
size  and  position ;  and  the  latter,  moch  larger,  springs  close  to 
the  edge  of  the  pectoralis* 

Only  occasionally  is  there  any  named  branch  on  the  second  part. 

Fonr  or  five  branches  spring  from  the  third  part  of  the  parent 
tnmk.  The  first  of  these,  long  thoracic,  d,  is  close  to  the  border 
of  the  pectoralis  minor.  The  next  or  subscapular  branch  arises 
opposite  the  lower  border  of  the  subscapularis  muscle.  Two 
circumflex  arteries  take  origin  near  the  last,  but  they  are  con-> 
cealed  by  the  trunks  of  the  axillary  vessels.  The  last-named 
branch  given  off  is  the  small  external  mammary,  e. 

Ligature  of  the  artery. — ^The  axillary  artery  may  be  tied  near 
the  clavicle,  as  well  as  near  the  ending  (p.  7). 

Near  the  clavicle,  or  above  the  small  pectoral  muscle,  the  vessel 
lies  deeply,  and  is  reached  only  after  cutting  through  the  pectoralis 
major.  Two  offsets,  superiOT  and  acromial  thoracic,  spring  usually 
from  this  part  of  the  artery,  with  the  supra-scapular  (a  branch  of 
the  subclavian)  sometimes,  and  they  leave  scarcely  interval  enough 
for  the  application  of  a  ligature,  especially  if  the  first  is  large. 
The  connections  also  of  the  artery  with  superficial  vessels  and 
nerves  are  so  complicated  (see  Plate)  as  to  render  hazardous 
ligature  of  it  at  this  spot. 

The  vessel  might  be  tied  in  this  situation  for  aneurism  of  the 
lower  part  of  the  arterial  trunk,  or  for  the  arrest  of  hsBmorrhage 
after  an  operation  high  up  the  arm ;  but  the  di£Sculties  in 
securing  the  vessel,  and  the  chances  of  recurring  bleeding,  may 
almost  deter  a  surgeon  from  having  recourse  to  the  operation. 

Should  it  be  necessary  to  ligature  the  artery  here^  a  practical 
knowledge  of  the  anatomy  will  assist  the  operator  in  his  attempts 
to  secure  the  vessel. 

With  the  arm  outstretched,  the  position  of  the  artery  will  be 
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marked  by  a  line  over  the  surface  of  the  pectoralis  major,  which 
has  been  described  already  (p.  21). 

The  surface  depressions  on  the  sides  of  the  clayicnlar  attach- 
ment of  the  pectoralis  major  being  taken  as  the  limit  of  the 
incisions,  the  operator  dirides  by  a  transyerse  cut  near  the  clavicle 
the  integuments  and  the  thin  platysma  muscle,  and  afterwards 
the  clavicular  part  of  the  pectoralis,  looking  for  the  c^halie  vein 
at  the  outer  edge  of  the  muscle.  When  the  thick  fleshy  fibres  of 
the  pectoral  muscle  are  cut  through,  the  subjacent  fat  with  small 
veins,  arteries,  and  nerves,  ramifying  in  it,  wiU  appear.  With 
much  caution  the  surgeon  finds  his  way'  amidst  these  dangers  to 
the  axillary  sheath,  Y,  which  he  opens  to  the  necessary  extent. 

In  the  bottom  of  the  wound  the  firm  white  brachial  plexus  of 
nerves  will  conduct  now  to  the  artery  deeply  placed  between,  and 
overlapped  by  the  nerves  and  the  axillary  vein.  The  artery  will 
be  recognised  by  its  pulsation,  feel,  and  colour ;  and  when  it  is 
detached  from  the  contiguous  parts,  the  operator  may  enter  the 
aneurism  needle  between  the  vein  and  artery,  so  that  the  point  of 
the  instrument  may  be  directed  towards  the  nerves  as  it  turns 
under  the  arterial  trunk. 

Aneurism  of  the  upper  part  of  the  axillary  artery  is  a  formid- 
able disease.  It  may  be  confined  to  the  axilla,  enlarging  forwards 
and  backwards  where  there  is  least  resistance,  or  it  may  pass  the 
bounds  of  that  space,  and  project  above  the  clavicle  into  the  neck. 
As  long  as  the  disease  is  low  on  the  vessel,  and  is  confined  to  the 
axilla,  ligature  of  the  end  of  the  subclavian  artery  has  been 
resorted  to  in  its  treatment.  But  when  it  rises  above  the  collar- 
bone, and  the  subclavian  operation  is  rendered  unsuitable  or 
impracticable,  surgeons  have  sometimes  had  recourse  to  the 
extreme  measure  of  amputating  the  limb  at  the  shoulder-joint^ 
as  there  "seemed  to  be  no  alternative,"  to  use  the  words  of 
Professor  Syme. 

In  the  last-mentioned  class  of  cases,  which  are  so  embarrassing 
to  treat.  Professor  Syme  recommends,  that  the  aneurism  should  be 
laid  open,  and  the  contents  removed,  as  in  the  old  plan  of  opera- 
ting on  blood-tumours.  From  the  result  of  two  cases  treated 
successfully  in  this  way,  he  hopes  that  "axillaiy  aneurism  not 
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am^iable  to  ligatore  of  the  sobclaTian  arteiy  may  be  remedied  by 
the  old  operation ;"  and  he  thinks  that,  even  in  cases  where 
ligature  of  the  subclavian  is  practicable,  the  plan  recommended 
may  be  preferable.* 

Branches  of  ths  arkry.  All  the  branches  are  distributed  to  the 
chest  and  the  shoulder,  and  maintain  the  circulation  in  the  limb 
when  the  parent  yessel  has  been  obliterated.  The  number  of  the 
named  branches  has  been  estimated  differently  by  anatomists  in 
consequence  of  their  irregularity. 

The  highest  thoracic^  b,  is  the  smallest  branch,  and  ends  on  the 
top  of  the  chest  above  the  pectoralis  minor. 

The  acromial  thoracic^  c  (humeral  thoracic,  thoracic  axis  ?), 
suf^lies  three  sets  of  offsets,  yiz^  external  or  acromial,  internal  or 
thoracic,  and  middle  or  ascending.  The  outer  set  enters  the 
deltoid  muscle ;  the  inner  set  is  furnished  to  both  pectoral 
muscles,  a  few  twigs  reaching  the  side  of  the  chest ;  and  the 
middle  set  courses  over  the  axillary  sheath  to  the  subclavius, 
and  the  pectoral  and  deltoid  muscles. 

The  long  thoracic  bronchi  d^  arises  opposite  the  lower  border  of 
the  small  pectoral  muscle,  and  courses  along  it  to  the  fifth  or 
sixth  intercostal  space,  where  it  ends  in  the  surrounding  parts, 
and  communicates  with  the  intercostal  arteries.  In  the  female  it 
supplies  the  breast. 

The  subscapular^  /,  a  large  branch,  passes  along  the  muscle  of 
the  same  name  to  the  inferior  angle  of  the  scapula,  and  is  dis- 
tributed by  large  branches  to  the  contiguous  muscles,  serratus 
and  latissimus,  anastomosing  in  the  first  with  the  intercostals. 

Near  its  beginning  the  dorsal  scapular  branch,  ^,  leaves  it  to 
supply  the  opposite  surfaces  of  the  scapula.    See  Plate  y. 

Two  circumflex  arteries  encircle  the  humerus,  meeting  on  the 
outer  side.    Plate  y.  may  be  looked  to  for  a  delineation  of  them. 

Other  muscular  offsets  (not  marked  by  letters  of  reference)  enter 
the  coraco-brachialis  muscle. 

Two  occasional  branches  are  noticed  below,  viz.,  the  alar 
thoracic  and  external  mammary. 

*  See  a  Paper,  before  referred  to,  on  the  Treatment  of  Aneurism,  in  the 
Hedieo-Cbinifgieal  Transactiona  of  London  for  1860. 


26  DISSECTION   OF   THE   UPPER   LIMB. 

Alar  thoracic.  This  belongs  to  the  glands  in  the  adlla^  and  is 
seldom  to  be  found  as  a  distinct  branch  (Qnain) :  offsets  to  the 
glands  are  generally  supplied  by  the  subscapular.  Plate  i.  If  the 
alar  thoracic  exists  as  a  separate  artery,  it  may  spring  from  tiie 
second  or  the  third  part  of  the  axillary  trunk. 

The  external  mammary^  «,  appears  to  be  a  eompensating 
branch  to  the  long  thoracic,  ^  both  supplying  like  parts.  It 
begins  near  the  termination  of  the  axillary  trunk,  and  is  accom- 
panied by  a  vein,  m. 

Anastomosia  of  the  branches.  The4)lood  finds  its  way  from  one 
part  of  the  body  to  another  through  the  communications  of  the 
smaller  vessels,  though  its  flow  in  the  main  trunk  is  obstructed ; 
and  the  anastomoses  of  the  branches  of  the  axillary  artery  witii 
those  of  the  neck  and  chest,  by  which  the  collateral  circulation 
would  be  established  after  ligature  of  the  axillary  artery,  will  be 
now  considered. 

On  the  chest  the  thoracic  offsets  of  the  upper  thoracic,  acromial 
and  long  thoracic,  external  mammary,  and  subscapular  branches^ 
anastomose  with  the  intercostal  and  internal  mammary  arteries. 

On  the  shoulder  the  branches  of  the  axillary  communicate 
with  two  branches  of  the  subclavian  trunk,  viz.,  the  posterior 
scapular  and  supra-scapular.  Offsets  of  the  subscapulcur  artery, 
distributed  to  both  surfaces  of  the  scapula,  join  both  the  above- 
mentioned  subclavian  branches.  Other  anastomoses  take  place 
with  the  supra-scapular  in  the  following  way: — through  the 
deltoid  muscle  offsets  of  the  acromial  thoracic,  dorsal  scapular, 
and  posterior  circumflex  oommunicate  with  that  artery;  and 
through  the  capsule  of  the  shoulder-joint  the  anterior  and 
posterior  circumflex  unite  with  it. 

VEINS   IN   THE   AXILLA. 

All  the  smaller  companion  veins  which  would  interfere  with 
the  view  of  the  arteries  and  nerves,  have  been  taken  away. 

A.  AzillAry  vein.  I  L    Cephalic  vein. 

k.  Brachial  vein.  |  m.  External  mammaij. 

The  axillary  vein^  h,  has  the  same  extent  aa  the  artery  by 


kerves  in  the  axilla. 


S7 


wbofle  side  it  lies,  and  is  oontinnons  in  the  limb  with  the  saper- 
fieial  vein  called  basilic.  Plate  iii.  Throughout  its  length  it 
maintains  the  same  position  with  regard  to  the  artery,  i,  ».  on  the 
thoracic  side;  and  it  has  similar  connections  with  the  parts 
around.  Below  the  pectoralis  minor  the  vein  is  often  double, 
and  above  that  muscle  it  has  been  once  found  divided  (Morgagni). 

Contributing  small  veins,  corresponding  with  the  branches  of 
the  artery,  enter  it  at  intervals  ;  it  receives  besides  near  the  lower 
border  of  the  subscapularis  muscle  a  trunk,  k,  formed  by  the 
brachial  veins,  and  near  the  clavicle,  the  superficial  vein  of  the 
arm — cephalic,  /. 

The  cepJialic  vein^  /,  ascending  over  the  shoulder  between  the 
pectoral  aud  deltoid  muscles,  sinks  through  the  fascia  of  the  limb, 
and  passing  under  the  great  pectoral,  pierces  the  axillary  sheath 
to  reach  its  destination.  Its  position  to  the  azillaiy  arteiy  has 
been  specially  described. 


NERVES    IN   THE   AXILLA. 


With  the  exception  of  one  lateral  cutaneous  nerve  of  the  thorax, 
all  the  nerves  here  represented  are  derived  from  the  brachial 
plexus. 


1.  Brachial  plexus. 

2.  Thoracic  offsets  of  the  plexus. 

5.  Nerve  to  the  serratus  mag- 

nus. 

6.  Nerve  to  the  laUssimua 

8.  Lateral  cutaneous  of  the  second 
intercostaL 


9.  Small  internal  cutaneous. 

10.  Nerve  to  the  teres  m^'or. 

11.  Musculo-cutaneous  nerve. 

12.  Median  nerve. 
18.  Ulnar  nerve. 

14.  Large  internal  cutaneous  of  the 
arm. 


The  brachial  pkxus  of  nerves,  1,  furnishes  offsets  to  the  chest, 
shoulder,  and  arm.  Placed  on  the  outer  side  of  the  first  part  of 
the  arteiy,  it  surrounds  the  second  part  with  its  large  trunks,  and 
terminates  in  branches  for  the  arm,  which  lie  around  the  third 
part  of  that  vessel  The  following  are  its  offsets  to  muscles 
bounding  the  axilla. 

AnUriar  thoracic  nervM  are  two  or  three  in  number.    Two,  2,  3 
come  from  the  outer  part,  and  one,  4,  from  the  inner  part  of  the 
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plexns,  and  supply  the  pectoral  mnscles :  the  small  pectoral 
receives  its  offsets  at  the  nnder  surface  from  the  nerve  marked  4. 

N&rvB  to  the  serrattis  tnagnus,  5,  comes  from  the  plexus  above 
the  clavicle,  and  may  be  seen  ramifying  in  its  muscle. 

Nerve  to  the  latissimus  dorsi^  6,  enters  opposite  the  axilla  the 
under  surface  of  its  muscle. 

The  nerve  to  the  teres  major  and  eubecapularia^  10,  belongs 
specially  to  the  first  muscle,  giving  only  a  small  piece  to  the 
latter  ;  for  the  subscapularis  is  supplied  higher  up  in  the  axilla 
by  an  offset  of  the  plexus. 

The  remaining  branches  of  the  brachial  plexus  are  continued 
to  the  upper  limb,  viz. 

The  small  internal  cutaneous,  9,  (nerve  of  Wrisberg),  com- 
municates in  the  axilla  with  the  second  intercostal  nerve,  8. 

The  muscuh-mtaneous,  11,  pierces  the  coraco-brachialis.  The 
mediany  12,  the  ulnar,  13,  and  the  large  internal  cutaneous,  14, 
lie  by  the  side  of  the  axillary  artery,  and  will  be  traced  afterwards 
in  the  limb.  The  remaining  two  branches  of  the  plexus,  circum- 
flex and  muBculo-spiral,  are  concealed  by  the  great  axillary  vessels. 

Remarks  on  the  plexus. — A  tumour  in  the  axilla  compressing 
any  of  the  surrounding  nerves  may  occasion  pain  or  dulness  of 
feeling,  according  to  the  degree  of  injury,  in  the  part  to  which  the 
nerve  or  nerves  affected  by  it  may  be  distributed. 

In  dislocation  downwards  of  the  humerus  into  the  arm-pit, 
the  head  of  the  bone  pressing  on  the  nerves  which  lie  along  its 
inner  side,  occasions  the  pain  or  numbness  in  the  limb. 

In  the  flap  amputation  of  the  shoulder  joint,  the  large  vessels 
and  nerves  are  cut  last  as  the  knife  forms  the  flap  on  the  inner 
side  :  and  the  nerves,  not  contracting  after  division  like  the  other 
structures,  reach  to  the  end  of  the  flap,  and  may  be  involved  in 
the  cicatrix  left  after  the  wound  is  healed,  if  they  are  not  cut 
shorter. 

One  lateral  cutaneous  nerve  of  the  thorax,  8,  has  been  left  to 
show  itfi  connections  with  the  nerve  of  Wrisberg,  9.  Sending  a 
communicating  offset  to  this  nerve  in  the  axilla,  it  is  con- 
tinued onwards  to  the  integuments  of  the  arm  as  the  intercosto- 
humeraL   . 
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LYMPHATIC    GLANDS    IN   THE   AXILLA. 

One  of  the  highest  of  the  group  of  lymphatic  glands  by  the 
side  of  the  axillary  vessels  is  shown  in  position  on  the  side  of  the 
chest.  Two  small  lymphatic  vessels  ascend  from  it,  and  pierce 
the  inner  side  of  the  axillary  sheath  to  join  the  deep  lymphatics 
of  the  neck. 


DESCRIPTION  OF  PUTE  III. 


A  DissEcnoN  of  the  superficial  veins  and  nerves  in  fW)nt  of 
the  bend  of  the  elbow  is  represented  in  this  Plate,  for  the  purpose 
of  Dlustrating  the  operation  of  blood-letting. 

For  the  dissection  a  longitudinal  incision  was  carried  over  the 
middle  of  the  joint,  and  was  limited  by  a  transverse  cut  at  each 
end.  On  reflecting  the  two  flaps  of  skin,  the  subcutaneous  vessels 
and  nerves  will  be  found  in  the  fat.  A  piece  of  the  deep  fascia 
should  be  raised,  as  may  be  seen  in  the  drawing,  to  show  the 
position  of  the  deep  artery  and  nerve. 


BICEPS   MUSCLE   AND   THE   FASCIA    OF   THE   ARM. 

The  deep  fascia  of  the  limb  deserves  special  attention,  as  it  is 
the  only  protecting  layer  between  the  cutaneous  veins  and  the 
main  arteiy  of  the  arm. 


A.  Bicepfl  muscle. 

B.  Deep  or  special  fascia  of  the 

arm. 

C.  Piece  of  the  deep  fascia  re- 

flected. 


D.  Inner  intermuscnlar  septum. 
r.   Projection  of  the  inner  condyle 

of  the  humerus. 
I.    Intermuscular  space  on  the  front 

of  the  forearm. 


Bicq)8  musch^  A.  At  its  lower  end  the  muscle  diminishes  in 
size,  and  becoming  tendinous,  is  fixed  into  the  radius.  Higher 
in  the  arm  it  gives  rise  to  the  well-known  prominence,  with  a 
groove  or  hollow  on  each  side  lodging  the  superficial  veins  of  the 
arm,  viz.,  the  basilic,  h^  on  the  inside,  and  the  cephalic,  k,  on 
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the  outside.  The  swell  of  the  muscle  serves  as  a  guide  to  the 
brachial  artery  along  its  inner  edge. 

The  deep  fascia^  or  the  aponeurosis  of  the  limb,  in  vests  closely 
the  arm,  and  is  pierced  here  and  there  by  the  nerves  and  vessels 
of  the  integuments.  Its  component  fibres  take  different  directions, 
some  being  transverse,  others  oblique  ;  and  it  is  joined  at  spots  by 
ofBsets  from  the  tendons  of  the  muscles.  One  such  offset^  added 
to  it  from  the  tendon  of  the  biceps  in  front  of  the  bend  of  the 
elbow,  gives  it  increased  strength  between  the  deep  artery,  ^  and 
the  superficial  median  basilic  vein,  g. 

On  each  side  of  the  arm  is  a  thickened  part,  which  is  fixed  to  the 
humerus  between  the  flexor  and  extensor  muscles,  and  is  called 
intermuscular  septum  :  these  processes  are  attached  to  the  condy- 
loid ridges  of  the  bone ;  and  the  inner  one,  best  developed,  is 
marked  by  the  letter  D. 

Near  the  bend  of  the  elbow,  where  the  piece  of  the  jGEuscia  is 
reflected,  the  contiguity  of  the  underlying  brachial  artery  may  be 
observed. 

The  fascia  is  prolonged  over  the  muscles  to  the  forearm  ;  and 
appearing  through  it  below  the  elbow  is  a  well-marked  yellow 
line,  I,  pointing  to  an  intermuscular  space  which  contains  the 
upper  end  of  the  radial  vessels. 

Straightening  the  elbow- joint  increases,  and  bending  the  joint 
relaxes  the  tightness  of  the  &scia.  So  the  pain  consequent  on 
tension  of  the  &scia  from  accumulation  of  blood  or  other  fluid 
beneath  it,  or  from  swelling  of  the  parts  enclosed  by  it,  may  be 
relieved  by  placing  the  limb  in  a  bent  position. 

SUPERFICIAL   VEINS   OF  THE   ELBOW. 

Oreat  irregularity  prevails  in  the  arrangement  of  the  superficial 
veins  in  front  of  the  elbow.  The  condition  of  them  depicted  in 
the  Plate  is  not  quite  usual,  though  it  is  sufficiently  regular  for 
the  purpose  of  describing  their  anatomy. 


Ow  Median  yein  of  the  foreann. 
b.  Anterior  ulnar  veins. 
c   Posterior  ulnar  veins. 
d,  Badial  vein  of  the  forearm. 


/.   Median  cephalic  vein. 
g.  Median  basilic  vein. 
h.  Basilic  vein  of  the  arm. 
k.  Cephalic  vein  of  the  arm. 


SUPEBFICIAL  VEINS  0?  THS  ELBOW.  SI 

The  wuHan  vmn^  a»  lies  along  the  middle  of  the  forearm,  and 
divides  near  the  bend  of  the  elbow  into  two,  yix.,  an  enter,  the 
median  cephalic  vein,/;  and  an  inner,  the  median  basilic  vein,  g^ 
into  which  the  other  Teina  of  the  forearm  open.  At  its  ending 
the  median  commnnicates  with  a  deep  vein  through  the  fascia. 

Animior  aikl  paslmor  ulnar  vtins^  i,  and  ^  gather  the  blood 
from  the  opposite  snrfiBu^es  of  the  inner  half  of  the  forearm,  and 
both  join  the  median  basilic,  g^ — the  anterior  ulnar  entering 
abont  the  middle,  and  the  posterior  ulnar  at  the  ending  of  that 
yein* 

ThwradM  v$b%^  J,  ramifies  on  the  back,  and  outer  part  of  the 
forearm,  aikl  opens  into  the  end  of  the  median  cephalic,  /.  Often* 
times  this  vein  is  very  small ;  or  it  may  be  wanting. 

The  mkUan  aphaUc  vein^/f  reaches  from  the  point  of  splitting 
of  the  median,  a,  to  the  outer  border  of  the  limb,  where  it  unites 
with  the  radial,  d^  and  forms  the  large  cephalic  rein,  k.  It 
crosses  the  limb  obliquely  in  the  hollow  between  the  prominent 
biceps  and  the  external  muscles  of  the  forearm.  Underneath  it 
lies  the  laige  external  cutaneous  nerve,  3,  and  over  it  pass  some 
offsets  of  the  same  nerve.  Generally  this  vein  is  the  smallest  of 
the  two  pieces  into  which  the  median  divides,  and  is  sometimes 
absent 

A  moderately  tight  bandage  round  the  limb  just  above  the 
elbow,  as  in  the  operation  of  bleeding,  does  not  stop  the  flow  of 
blood  in  the  median  cephalic  vein  in  a  muscular  arm  in  conse- 
quence of  the  projection  of  the  biceps  arresting  the  pressure  of 
the  band.  But  the  current  of  blood  in  the  vessel  may  be  com-^ 
manded  by  the  thumb  inserted  into  the  hollow  outside  the  biceps, 
and  pressed  downwards  steadily. 

The  median  basilic  vein^  ^,  is  directed  inwards  from  the  median 
vein,  a  ;  and  uniting  with  the  posterior  ulnar  veins,  c,  gives  rise 
to  the  basilic  vein,  h.  Usually  longer  and  larger  than  the  median 
cephalic,  it  is  commonly  more  transverse  in  its  direction,  and  is 
firmly  supported  by  the  subjacent  fascia  and  muscle.  Joining  it 
below  are  the  anterior  ulnar  veins.  The  chief  branches  of  the 
large  internal  cutaneous  nerve,  1,  lie  under,  and  smaller  ofBaets  over 
the  vein ;  but  in  this  dissection  the  main  part  of  the  nerve  was 
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superficial  to  the  vein.  In  the  line  of  the  yellow  space,  I,  nnder 
the  &scia,  the  brachial  artery,  7,  crosses  nndemeath  the  median 
basilic  yein,  the  two  being  separated  only  by  the  aponeurosis  of 
the  limb  somewhat  thickened  by  the  prolongation  from  the  tendon 
of  the  biceps. 

This  vein  being  well  supported  underneath,  the  current  of 
blood  in  it  can  be  readily  stopped  by  the  thumb  or  finger,  or  by  a 
band  round  the  arm  above  the  elbow  compressing  the  basilic  vein. 

The  basilic  veiny  h,  begins  at  the  point  of  union  of  the  median 
basilic,  ff,  with  the  posterior  ulnar  veins,  e.  Ascending  through 
the  lower  part  of  the  arm  in  the  groove  or  depression  insMe  the 
biceps,  it  sinks  under  the  fascia  half  way  up  the  arm,  and  becomes 
the  axillary  vein. 

The  c^halic  vein  of  the  arm,  k,  formed,  as  before  said,  by  the 
junction  of  the  median  cephalic,/,  with  the  radial  vein,  d,  con- 
tinues on  the  outer  side  of  the  biceps  as  far  as  the  shoulder,  and 
ends  in  the  axillary  vein.     See  Plate  ii.,  h 

Blood-letting  is  practised  commonly  in  the  veins  in  front  of  the 
elbow.  Either  the  median  basilic,  ^,  or  the  median  cephalic,/,  is 
selected  for  venesection  according  to  its  size ;  and  the  median 
basilic  is  most  frequently  opened  in  consequence  of  its  being  the 
largest,  and  on  account  of  the  readiness  with  which  it  may  be 
fixed  and  compressed  against  the  firm  supporting  parts  beneath. 
If  the  operation  is  to  be  performed  by  the  student  for  the  first 
time,  the  following  directions  may  be  of  use. 

To  stop  the  flow  of  blood  in  the  superficial  veins,  a  narrow  band 
or  fillet  is  to  be  tied  around  the  arm  from  two  to  three  inches 
above  the  elbow.  This  band  should  not  be  drawn  too  tightly,  as 
moderate  pressure  will  arrest  the  current  of  blood  in  the  veins ; 
and  too  great  tightness  will  compress  the  brachial  artery  in 
thin  persons,  and  prevent  the  free  entrance  of  the  blood  into 
the  limb  below  the  elbow.  After  the  bandage  has  been  applied, 
the  state  of  the  arteries  should  be  examined,  to  ascertain  that 
the  pulse  beats  with  the  same  force  and  frequency  as  in  the  other 
arm ;  for  if  the  pressure  diminishes  the  current  of  blood  in  the 
main  artery,  a  fall  stream  will  not  be  maintained  through  the 
opening  made  into  the  vein. 
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Sapposmg  the  median  basilic  yein,  ^^  to  be  selected  for  yene- 
section,  the  position  of  the  brachial  artery  is  to  be  ascertained  by 
the  pulsation,  and  the  yein  is  not  to  be  opened  directly  oyer  the 
beating  artery.  After  this  examination  the  operator  stands  on 
the  inner  side  of  the  limb  and  grasps  the  forearm  near  the  elbow 
with  his  hand,  placing  the  thnmb  in  front ;  and,  nsing  his  left 
hand  for  the  right  arm,  and  the  opposite,  he  will  hold  the  lancet 
in  the  left  hand  when  taking  blood  firom  the  left  limb.  With 
slight  pressure  of  the  thumb  the  vein  is  now  to  be  fixed ;  and  if 
this  step  is  omitted,  the  point  of  the  lancet  only  ponctores  and 
pnshes  aside  the  ftill  and  freely  moveable  vein.  The  apertnre  into 
thisTessel  is  to  be  made  close  to  the  thumb,  both  the  skin  and  the 
yein-wmll  being  diyided  obliquely  to  the  same  extent ;  and  it 
should  be  large  enough  to  preyent  the  blood  clotting,  and  closing 
it  too  soon.  To  give  the  necessary  size  (about  a  quarter  of  an 
inch)  the  lancet  is  first  to  be  pushed  downwards,  and  is  next  to  be 
made  eat  its  way  to  the  sur&ce,  in  order  that  the  structures  may 
be  diyided  from  within  out ;  for  if  the  point  of  the  instrument  is 
thrust  in  and  drawn  out,  making  a  punctured  wound,  only  a  yery 
small  quantity  of  blood  will  fiow  through  the  opening  before  this 
is  narrowed  or  stopped  by  coagulating  blood.  As  the  walls  of  the 
yein  are  approximated  by  the  compression  of  the  thumb,  too  deep 
an  insertion  of  the  lancet  may  cut  through  .the  yein,  causing  effu' 
sion  of  blood  beneath  with  resulting  obstruction  to  the  issuing 
current ;  and  the  operation  may  be  accompanied  by  puncture  of 
the  subjacent  brachial  artery. 

The  operator  does  not  relinquish  his  hold  of  the  arm  and  his 
control  of  the  yein  (for  only  a  few  drops  of  blood  will  escape  till 
the  thumb  is  removed)  until  he  has  had  time  to  put  his  lancet 
away,  and  bring  the  receiying  basin  into  the  proper  position. 
After  instructing  the  person  being  bled,  not  to  move  the  arm  with 
the  yiew  of  trying  to  direct  the  jet  of  fiowing  blood,  he  takes  his 
thumb  off  the  yein,  and  allows  the  blood  to  issue  in  a  full  stream, 
though  he  still  supports  the  limb  in  his  own  hand.  Leaying  the 
control  of  the  limb  to  the  patient,  as  when  a  stick  is  grasped  by 
the  hand,  will  oftentimes  cause  the  flow  of  blood  to  cease ;  because 
in  his  attempts  to  direct  the  current  of  blood  into  the  basin  he 
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alters  the  position  of  the  arm,  and  the  opening  in  the  yein  is 
closed  bj  the  skin  being  brought  over  it. 

Should  this  displacement  of  the  skin  take  place,  the  blood  acca- 
mulates  under  it,  forming  a  tumour  called  '*  thrombus,"  and  com- 
presses the  Yein. 

When  sufScient  blood  has  been  obtained  the  thumb  is  to  be 
placed  on  the  vein,  as  before,  close  below  the  opening,  for  the 
purpose  of  stopping  the  bleeding,  and  the  bandage  is  to  be 
loosened.  A  small  compress  of  linen,  made  ready  before  the 
operation  is  begun,  is  to  be  placed  on  the  wound ;  and  is  to  be 
fixed  in  position  by  the  fillet  applied  like  a  figure  of  8  around  the 
elbow  whilst  the  limb  is  slightly  bent.  Slight  pressure  of  the 
bandage,  a  half  bent  state  of  the  elbow,  and  rest,  are  most  con- 
ducive to  the  healing  of  the  wound. 

If  the  median  cephalic,/,  should  be  selected  for  venesection  in 
consequence  of  its  greater  size,  the  steps  to  be  taken  in  the  opera- 
tion are  the  same  as  those  above  referred  to,  with  the  exception  of 
the  manner  in  which  the  current  of  blood  in  it  is  to  be  checked. 
Tying  up  the  limb  in  the  usual  way  will  scarcely  make  pressure 
enough  upon  the  median  cephalic  in  a  muscular  arm,  because  the 
vein  sinks  into  the  hollow  on  the  side  of  the  biceps.  A  more 
effectual  compression  may  be  exerted  by  sinking  the  thumb  in  the 
groove  between  the  biceps  and  supinator  longus  muscles  ;  or  if  a 
fillet  is  used,  by  inserting  under  it  a  small  compress  over  the 
situation  of  the  vein.  In  consequence  of  its  position  in  a  hollow, 
the  vein  may  be  rather  more  difficult  to  reach  with  the  lancet, 
especially  in  a  fat  person. 

From  the  position  of  the  brachial  artery  under  the  median 
basilic  vein  puncture  of  it  may  take  place  in  the  operation  of 
bleeding.  This  serious  accident. is  occasioned  by  cutting  the 
vein  directly  over  the  artery,  and  pushing  the  lancet  too  deeply 
aft«r  transfixing  the  vein.  Injury  of  another  artery  may  ensue 
under  the  following  circumstances.  One  of  the  large  arteries  of 
the  forearm  (radial  or  ulnar)  may  arise  higher  in  the  arm  than 
usual,  and  in  passing  the  elbow  to  its  destination,  may  lie 
[  superficially,  —  being    placed  generally  under   the  aponeurosis 

of  the  limb,  but  sometimes  in   the  fat,  by  the  side  of   the 
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veins.*  When  it  is  contained  in  the  integnments,  its  projection  in 
a  £ftt  ann  might  be  taken  for  the  swell  of  a  vein  on  an  insnfScient 
examination.  The  occasional  existence  of  such  a  state  of  the 
arteries  shonld  lead  to  a  carefnl  examination  of  the  front  of  tlie 
elbow  before  venesection,  with  the  view  of  detecting  pulsation 
not  onlj  in  the  brachial  trunk,  but  also  in  any  other  unusually 
placed  artery. 

tnjuiy  of  an  artery  in  blood-letting  would  be  manifested  by  the 
blood  being  redder  than  ordinary  venous  blood ;  by  the  fluid 
escaping  in  jerks  ;  and  by  pressure  on  the  vein  below  the  open- 
ing not  stopping  the  bleeding.  Such  an  untoward  accident  should 
be  met  by  placing  a  conical  compress  on  the  wound  ;  and  by 
applying  a  bandage  firmly  along  the  limb  with  the  intcDtion  of 
preventing  the  escape  of  the  blood,  and  its  accumulation  under 
the  deep  fascia. 

As  the  wound  in  the  arteiy  does  not  heal  readily,  like  that  in 
the  skin  and  the  vein  for  instance,  a  blood-tumour  or  aneurism 
usually  follows.  Into  this  tumour  the  blood  passes  through  the 
hole  in  the  artery,  and  it  is  inclosed  in  a  sac  formed  by  the  sur- 
rounding parts  (&lse  aneurism). 

Or  the  wound  in  the  back  of  the  vein  not  healing,  a  permanent 
communication  with  the  arteiy  is  established,  through  which  the 
arterial  blood  is  driven  into  the  vein,  producing  distension,  and  a 
varicose  condition  of  the  superficial  veins  below  the  elbow.  If  the 
edges  of  the  contiguous  openings  in  the  vessels  unite  without  the 
intervention  of  any  sac,  so  that  the  vein  receives  blood  directly 
from  the  artery,  the  term  aneurismal  varix  is  applied  to  that  con- 
dition of  the  parts.  If,  on  the  contrary,  a  sac  or  tumour  is  formed 
between  the  artery  and  vein,  which  communicates  with  both,  and 
serves  as  a  channel  by  which  the  arterial  current  can  pass  into  the 
vein,  the  aneurism  is  called  varicose. 

For  the  treatment  of  a  blood  tumour  or  aneurism  formed  after 
bleeding,  whether  it  opens  only  into  the  artery  (traumatic  false 
aneurism)  or  joins  both  the  arteiy  and  the  vein  (varicose  aneu- 
rism), an  operation  on  the  brachial  artery  will  be  needed  if  its  cn- 

♦  Surgical  Anatomy  of  the  Arteries,  by  Professor  Quain. 
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largement  cannot  be  controlled  by  pressure.  And  the  operation 
Buitod  for  the  cnre  of  the  discaBe  would  be  that  of  opening  the 
tnmour,  and  applying^  a  ligature  above  and  below  the  wound  in 
the  artery.  If  the  tumour  is  somewhat  solidified  by  the  deposi- 
tion of  laminated  fibrin  in  it,  Ugature  of  the  brachial  artery  in 
the  middle  third  of  the  arm  would  be  liad  recourae  to  by  some 
Burgeons.  But  the  safer  practice  seems  to  consist  in  tying  the 
vefisel  at  the  wounded  part  as  a  rule  ;  and  this  treatment  would 
be  most  suitable  also  for  aneurism  connected  with  a  wound  of  the 
radial  or  the  ulnar  artery  in  consequence  of  its  anusual  origin, 
and  its  superficial  position  in  the  fat  in  iront  of  the  elbow.  Pro- 
fessor Syme  advocates  cutting  down  upon  the  tumour  in  aneurism 
from  a  wound  of  the  brachial  in  front  of  the  elbow.  He  says :  "  I 
have  treated  all  the  aneurisms  at  the  bend  of  tiie  arm,  resulting 
from  wound  of  the  humeral  arteiy  througli  yenesection,  which 
have  come  under  my  care,  amounting  to  ten  in  number,  by 
opening  the  eac,  and  applying  ligatures  on  both  sides  of  the 
aperture."* 

In  the  anearismal  varix  equable  preBsure  on  the  limb,  which 
will  check  the  arterial  blood  entering  the  tube  of  the  vein  to  any 
great  extent,  may  do  away  with  the  necessity  of  any  operative 
proceeding.  Shonld  the  disease  lie  a  source  of  suffering,  and 
interfere  with  the  use  of  the  arm,  as  in  a  laboiu'ing  man  for 
example,  it  may  be  readily  cured  by  ligature  of  the  artery  at  the 
part  wounded. 

In  venesection  puncture  of  a  nerve  will  Bometimes  cause  great 
pain.  In  the  Plato  several  branches  of  the  internal  cutaneous 
nerve  cross  the  median  basilic  vein,  and  any  of  these  might  be 
injured  ;  hut  as  their  position  cannot  be  ascertained  during  life, 
no  precaution  can  be  taken  to  avoid  them.  Cojnmonly  the  punc- 
ture occasione  only  paiu  at  the  time  of  bleeding,  though  in  some 
conditions  of  the  body  it  may  give  origin  to  serious  general  dis- 
turbance of  the  health. 

Inflammation  of  the  vein  or  phlebitis  may  result  tcom  bleeding ; 
it  will  re(iuire  the  treatment  appropriate  to  that  alTectioD. 

•  The  PRjKjr  on  the  TrMtmcot  of  Aneurism  btforo  raferred  to. 
Chirurgical  TraiisaclioDa,  1800. 
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fievend  other  diseased  states  produced  by  venesection,  with  their 
treatment^  were  described  by  Abernethy ;  and  the  student  who  is 
desirous  of  obtaining  fhrther  information  may  look  to  the  essays 
of  that  surgeon.* 

The  student  should  observe  scrupulously  the  injunction — never 
to  bleed  with  a  lanoet  that  has  been  used  for  other  purposes. 

BRACHIAL  ARTERY  AT  THE  ELBOW. 

The  lower  end  of  the  brachial  artery,  /,  which  lies  under  the 
superficial  veins,  and  may  be  wounded  in  venesection,  has  been 
laid  bare  by  reflecting  a  piece,  0,  of  the  deep  fascia. 

In  this  situation  the  artery  is  very  near  the  surface  of  the  limb, 
and  is  covered  only  by  the  integuments  and  the  deep  fucia,  B. 
Along  its  outer  side  is  the  biceps  muscle.  A,  which  will  serve  as 
the  guide  to  the  vessel.  Underneath  it  lies  the  brachialis  anticus 
muscle  (Plate  iv.,  F). 

One  large  accompanying  nerve,  median,  8,  is  placed  on  the 
inner  side  of  the  artery,  and  the  median  basilic  vein  crosses 
over  it. 

Only  superficial  offsets  are  furnished  to  the  integuments  from 
this  part  of  the  vessel. 

Ligahere  of  (he  artery  at  the  elbow  may  be  necessary  in  conse- 
quence of  a  wound  with  a  lancet  in  venesection,  or  with  any  other 
cutting  instrument. 

In  the  case  of  a  wound  firom  accident  the  vessel  requires  to  be 
secured  by  one  thread  above  and  another  below  the  injury  ;  and 
with  the  surrounding  textures  infiltrated  with  blood,  the  surgeon 
may  experience  some  difficulty  in  finding  the  ends  of  the  vessel, 
unless  he  has  studied  the  connections,  and  practised  previously  the 
operation  of  applying  a  ligature  to  the  artery  in  the  dead  body. 

In  an  operation  here  for  aneurism  after  a  wound,  as  when  the 
vessel  is  punctured  in  venesection,  the  tumour  is  to  be  opened, 
and  the  contents  of  the  sac  being  removed,  the  arterial  trunk  is  to 
be  tied  above  and  below  the  opening  in  it. 

*  Surgical  Obsenrations  on  Injuries  of  the  Head  and  on  Miscellaneous 
Subjects,  by  John  Abernethy,  F.R.S.  ;  4th  Edit.  p.  135  :  London,  1825. 
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Cntting  down  to  the  artery  in  front  of  the  elbow  is  an  easy 
operation  in  the  dead  body.  Taking  the  inner  edge  of  the  bioeps 
mnscle  as  the  Bnperficial  gnide  to  the  position  of  the  vessel,  an  in- 
cision two  or  three  inches  in  length,  and  parallel  to  the  artery, 
may  be  carried  along  the  biceps,  so  as  to  divide  the  integnments  ; 
and  shonld  the  median  basilic  vein  come  into  view  at  this  stage, 
it  may  be  drawn  inwards.  The  deep  fascia  is  next  to  be  cut  to 
the  same  extent,  and  the  wound  is  to  be  moved  inwards  over  the 
line  of  the  artery. 

Deep  in  the  wound  the  firm  white  median  nerve  ai^ears  on  the 
inner  side  of  the  artery,  but  gradually  inclining  away  from  it  in 
front  of  the  elbow-joint :  this  nerve  will  serve  as  the  deep  gnide 
to  the  position  of  the  vessel,  though  the  operator  should  be  aware 
that  it  may  be  placed  away  from  the  artery,  lying  along  the  inner 
intermuscular  septum  of  the  arm.^  The  nerve  being  recog- 
nised, the  artery  is  to  be  sought  between  it  and  the  edge  of  the 
biceps. 

Lastly,  the  sheath  of  the  vessel  having  been  opened,  and  the 
venaB  comites  separated  from  the  artery,  the  aneurism  needle  may 
be  passed,  and  the  ligature  may  be  tied  in  the  usual  way. 

Some  unusual  conditions  of  the  arteries  in  front  of  the  elbow 
deserve  consideration  with  reference  to  the  operation  of  blood- 
letting. The  occasional  presence  of  an  artery  in  the  fat  with  the 
superficial  veins  has  been  before  noticed,  p.  34,  The  number  of 
large  arteries  too  beneath  the  fascia  may  vary.  Commonly  there 
is  only  one,  the  brachial ;  but  there  may  be  two,  which  consist  of 
the  brachial  trunk  and  the  radial  or  ulnar  ;  and  lastly,  three  may 
be  occasionally  found,  resulting  from  division  of  the  brachial  into 
its  usual  arteries  rather  above  the  elbow-joint,  and  the  unusual 
origin  of  the  interosseous  from  the  brachial  high  in  the  arm.f 
The  possibility  of  so  many  arteries  being  present  in  one  spot  must 
suggest  caution  to  the  student  about  to  bleed,  and  to  the  surgeon 

*  I  have  met  with  three  examples  of  this  condition  in  the  dissecting-room  of 
University  College.  In  another  body  the  nerve  was  deeper  than  the  artery, 
and  was  covered,  above  the  elbow,  by  fibres  of  the  brachialis  anticus. 

t  The  facts  here  referred  to  shortly,  are  stated  fully  in  the  Suigical  Anatomy 
pf  the  Arteries  by  Professor  Quain,  p.  259. 
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nndertakmg  the  operation  of  placing  a  ligature  on  a  wounded 
artery  in  front  of  the  elbow. 

There  is  another  unusual  state  of  the  brachial  artery  which 
would  give  rise  to  unlooked-for  hcemorrhage  from  a  wound  in  the 
lower  half  of  the  arm.  For  instance,  the  artery  leaves  sometimes 
the  edge  of  the  biceps,  and  courses,  with  or  without  the  median 
nerre,  along  the  line  of  the  inner  intermuscular  septum,  D.  At 
the  elbow  it  returns  to  the  middle  of  the  limb  through  the  origin 
of  a  wide  pronator  teres  muscle,  or  round  a  projecting  bony  point 
of  the  humerus  (Quain).  In  such  a  deviation  in  the  course  of  the 
arteiy,  a  wound  near  the  elbow  on  the  inner  side  of  the  arm,  far 
removed  frt)m  the  line  of  the  biceps  muscle,  might  open  this 
large  trunk,  and  give  origin  to  most  alarming,  if  not  dangerous 
hsBmorrhage. 

NEBVES  BEFOBE  THE  BEND  OF  THE  ELBOW. 

The  anterior  cutaneous  nerves  of  the  forearm  cross  the  super- 
ficial veins  in  front  of  the  elbow  in  coursing  to  their  destination. 


1.  Laige  internal  cutaneous  nerve. 

2.  Small  internal  cutaneous,  or  the 

nerve  of  Wrisbeig. 
8.  External  cutaneous  nerve. 
4.  Anterior  part  of  the  large  internal 

cutaneous. 


5.  Cutaneous  offsets  to  the  arm  of 

the  internal  cutaneous. 

6.  Posterior   part   of  the   internal 

cutaneous. 
8.  Median  nerve. 


The  large  internal  cutaneous  nerve,  1,  enters  the  &t  about  mid- 
way along  the  arm,  and  divides  into  two  parts : — One,  4  (the 
anterior  part),  is  continued  along  the  front  of  the  forearm  to  the 
wrist ;  the  other,  6  (posterior  part),  ramifies  on  the  back  of  the 
forearm  on  the  ulnar  side,  reaching  to  the  lower  third.  The 
primary  branches  of  the  nerve  lie  generally  under  the  median 
basilic  vein,  instead  of  over  it  as  in  this  dissection. 

Near  the  arm-pit  a  cutaneous  offset,  5,  leaves  the  trunk  to 
supply  the  integuments  over  the  biceps  muscle. 

Small  intemal  cutaneous  nerve,  2,  or  the  nerve  of  Wrisberg. 
The  origin  of  the  nerve  is  seen  in  the  arm-pit  in  Plates  i.  and  ii. 
It  pierces  the  fascia  intemal  to,  and  lower  down  tlian  the  large 
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cntaneous  nerve,  1  ;  and  it  ends  in  the  integuments  over  the  back 
of  the  elbow.  Offsets  are  directed  backwards  to  the  fiat  and  skin 
of  the  lower  part  of  the  posterior  snrfiace  of  the  arm ;  and  one  or 
two  communicate  with  the  large  internal  cutaneous  nerve. 

In  this  body  the  nerve  was  large,  and  was  placed  rather  fiEorther 
forwards  than  usual. 

The  external  cutaneous  nerves  3,  or  the  terminal  part  of  the 
musculo-cutaneous  (Plate  ii.,  11),  appears  at  the  bend  of  the 
elbow  beneath  the  median  cephalic  vein,  /,  and  is  distributed 
along  the  radial  side  of  the  forearm  as  far  as  the  ball  of  the  thumb. 

The  median  nerve,  8,  is  continued  to  the  fingers.  At  the  upp^ 
part  of  the  dissection  it  lies  inside  and  near  the  brachial  artery, 
but  opposite  the  bend  of  the  elbow  it  begins  to  incline  inwards 
from  that  vessel.  In  the  lower  as  in  the  upper  part  of  the  arm 
the  nerve  serves  to  guide  the  surgeon  to  the  situation  of  the  large 
vessel  of  the  limb. 


DESCRIPTION  OF  PLATE  IV. 


The  relative  position  of  the  muscles,  vessels,  and  nerves  of  the 
inner  side  of  the  arm,  after  the  removal  of  the  integuments  and 
the  deep  fascia,  is  shown  in  this  Plate. 

The  skin  may  be  reflected  in  two  flaps  to  the  sides,  by  an 
incision  along  the  centre  of  the  arm,  with  a  cross-cut  at  each 
end.  In  the  fat  the  superficial  nerves  and  vessels  are  to  be  found ; 
and  then  the  remains  of  the  fat,  and  the  deep  fascia,  should  be 
taken  away.  A  small  part  of  the  fascia  has  been  left  near  the 
elbow«  for  the  purpose  of  marking  its  position  to  the  superficial 
veins  and  the  lymphatic  glands. 

SURFACE  MARKING  OF  THE  ARM. 

Along  the  front  of  the  arm  is  the  well-marked  muscular  pro- 
minence so  evident  in  the  Plate.  Before  the  removal  of  the 
integuments  and  fascia,  this  eminence  seems  to  the  feel  to  be 
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foimed  by  one  muscle  ;  but  after  the  dissection  has  been  made,  it 
will  be  seen  to  consist  of  the  biceps,  D,  and  coraco-brachialis,  H, 
which  may  be  traced  upwards  nnder  the  anterior  fold,  R,  of  the 
arm-pit  As  the  chief  muscle,  D,  acts  as  a  flexor  of  the  elbow- 
joint,  it  becomes  much  enlarged  in  persons  occupied,  like  black- 
smiths, in  bending  the  elbow. 

On  each  side  of  the  swell  of  the  muscles  is  a  surface  depres- 
sion :  the  two  meet  below  in  a  hollow  in  front  of  the  elbow, 
which  contains  the  superficial  reins  and  nerves  ;  but  above  they 
separate,  the  inner  one  joining  the  arm-pit,  and  the  outer  one 
subsiding  at  the  insertion  of  the  deltoid  muscle,  S. 

In  the  inner  depression,  which  is  most  marked,  lies  the  basilic 
rein,  ^,  with  the  large  internal  cutaneous  nerve,  4,  and  lymphatics : 
these  are  contained  in  the  fat,  and  are  usually  distant  a  short  way 
from  the  edge  of  the  biceps.  Beneath  the  &scia  of  the  limb  and 
close  to  the  muscle  are  lodged  the  brachial  vessels,  ^,  and  the 
companion  median  nerve,  7. 

The  outer  depression  is  less  wide  and  deep,  and  corresponding 
with  it  is  the  superficial  vein,  the  cephalic,  h.  In  it,  towards  the 
elbow,  the  external  cutaneous  nerve  of  the  forearm  makes  its 
appearance  through  the  fascia  (Plate  iii.  3). 

Wounds  in  the  outer  bicipital  hollow  may  be  large  and  deep 
without  injuring  any  important  part;  whilst  in  the  inner  one 
scarcely  a  puncture  can  be  made  without  endangering  some  vessel 
or  nerve.  The  issue,  seton,  and  cautery  are  applied  usually  at  the 
top  of  the  outer  bicipital  groove,  just  below  the  insertion  of  the 
deltoid  muscle,  because  the  spot  is  free  from  any  active  subjacent 
muscle  to  give  rise  by  its  contractions  to  pain  in  the  sore  that 
has  been  produced. 

MUSCLES  AND  FASCIA  OF  THE  ARM. 

The  muscles  on  the  front  of  the  humerus  which  pass  over  the 
elbow,  viz.,  the  biceps,  D,  and  the  brachialis  anticus,  F,  bend  the 
elbow-joint  by  bringing  forwards  the  bones  of  the  forearm,  to 
which  they  are  fixed.  Behind  the  humerus  is  a  large  three- 
headed  or  tricipital  muscle  which  is  attached  to  the  ulna,  and. 
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drawing  backwards  that  bone,  acts  as  an  antagonist  to  the  flexor 

mnscles. 


A.  Fascia  of  the  forearm. 

B.  Offset   to  the  fsmcia.  from   the 

tendon  of  the  biceps. 

C.  Inner  intermuscular  septum  of 

the  arm. 

D.  Biceps  flexor  brachii  muscle. 
F.  Brachialis  anticus  muscle. 
H.  Coraco-brachialis  muscle. 


E.  Inner  head  of  the  triceps  exten- 
sor muscle. 
M.  Middle  head  of  the  triceps. 
K.  Teres  migor  muscle. 
P.  Latissimus  dorsi  muscle. 
R  Pectoralis  major  muscle. 
S.  Deltoid  musde. 


The  deep  fascia  of  the  arm  is  continaons  with  that  of  the  fore- 
arm, A,  and  is  attached  to  the  prominences  aronnd  the  elbow. 
C  marks  the  inner  intermuscular  septum  of  the  arm,  which  is 
inserted  into  the  condyloid  ridge  of  the  humerus,  and  giyes  origin 
in  front  to  the  brachialis  anticus,  F,  and  behind  to  the  inner 
head  of  the  triceps,  E.  In  front  of  the  septum  a  piece  of  the 
fascia  has  been  left  with  superficial  lymphatic  glands  on  it.  At 
B,  an  offset  from  the  tendon  of  the  biceps  joins  the  fascia. 

Bic^s  brachii  micscle,  D.  The  origin  by  two  heads  from  the 
scapula,  is  shown  in  Plate  iL  Half  way  along  the  arm  the  heads 
blend  in  a  fleshy  belly ;  and  the  muscle  is  inserted  below  by  a 
tendon  into  the  tubercle  of  the  radius,  after  giving  a  fibrous 
process,  B,  to  the  deep  fascia.  A  third  slip  or  head  arises  occa- 
sionally from  the  middle  of  the  humerus  ;  and  if  it  crosses  oyer 
the  main  vessels,  as  it  is  directed  outwards,  it  may  complicate  the 
operation  of  tying  the  artery. 

Except  at  the  origin  and  insertion  the  muscle  is  superficial ; 
and  it  covers  partly  the  other  two  muscles  in  front  of  the  humerus, 
viz.,  the  coraco-brachialis,  H,  and  brachialis  anticus,  F.  Along 
the  inner  edge  lie  the  brachial  artery,  k,  and  the  accompanying 
veins  and  nerves  {  and  along  the  outer  edge  is  the  cephalic 
vein,  h. 

The  muscle  flexes  the  elbow-joint  by  acting  on  either  the 
radius  or  the  humerus,  according  as  the  one  or  the  other  may  be 
free  to  be  moved.  It  is  also  a  supinator  of  the  hand.  And  if  the 
radius  is  fixed  it  can  assist  in  carrying  the  limb  forwards  from 
the  side.  As  the  muscle  contracts  in  the  living  body  the  swell  of 
its  belly  rises  towards  the  pectoralis  major. 
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The  braeMaUs  onHcuSf  F,  ariscB  from  the  front  of  the  hmnorns 
for  the  lower  half  of  the  bone  ;  and  from  the  intermoscalar 
Beptam  on  each  Bide,  yiz.,  from  all  the  inner  one,  but  from  only 
the  upper  part  of  the  outer  one,  some  muscles  of  the  forearm  ex- 
cluding it  below  (Plate  xii.}.  It  is  inserted  into  the  fore  part  of 
the  coronoid  process  of  the  ulna. 

Besting  on  the  humerus  and  the  elbow-joint,  it  is  concealed  by 
the  biceps,  and  vessels  and  nerves.  Sometimes  a  fleshy  slip  from 
it  covers  the  brachial  artery  or  the  median  nerve  at  the  lower  part 
of  the  arm. 

This  muscle  reaches  over  the  elbow,  and  is  the  chief  agent  in 
bending  that  joint. 

The  caraeO'brachialis  muscle,  H,  is  shown  better  in  Plate  ii.,  to 
which  reference  may  be  made. 

The  iriceps  extensor  cubifi  consists  above  of  three  parts  or 
heads  ;  and  its  anatomy  will  be  given  more  fully  in  the  descrip- 
tion of  Plate  vi. 

The  middle  head,  M,  arises  from  the  scapula  ;  and  the  inner 
and  outer  heads  are  attached  to  the  humerus  and  the  inter- 
muscular septa.  The  insertion  of  the  muscle  into  the  olecranon 
process  of  the  ulna  will  be  afterwards  seen. 

In  this  view  of  the  parU  the  middle  head  lies  beneath  the  teres 
major,  N,  and  latissimus  dorsi,  P,  and  touches  the  brachial 
vessels  and  their  companion  nerves  for  one  to  two  inches.  And 
the  inner  head  surrounds  the  ulnar  nerve,  8,  and  the  inferior  pro- 
frmda  artery,  n  :  this  is  more  evident  in  Plate  vi. 

The  teres  major,  N,  and  latissimus  dorsi,  P,  coming  forwards  to 
their  insertion  into  the  humerus,  bound  behind  the  hollow  of  the 
axilla  (Plate  i.). 

The  pectaralis  major,  R,  curves  over  the  muscles  of  the  front  of 
the  arm  as  it  passes  from  the  thorax  to  its  insertion  into  the 
humerus.  At  its  attachment  to  the  bone,  it  joins  the  deltoid 
muscle,  S. 

VEINS  OF  THE  ARM. 

The  superficial  veins  of  the  limb  diminish  in  number  from  the 
hand  upwards.    At  the  elbow  they  blend  into  two,  which  have  a 
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constant  coarse  on  the  sides  of  the  biceps  mnscle  to  the  axilla.  A 
somewhat  different  arrangement  from  that  in  Plate  iii,  is  here 
noticeable. 


a.     Median  vein  of  the  foreann. 
b  h.  Anterior  nlnar  veins. 
€.      Posterior  ulnar  vein. 
d.     Median  cephalic  vein. 
/.     Median  basilic  vein. 


g.     Basilic  vein  of  the  arm. 
K.     Cephalic  vein  of  the  arm. 
f.     Inner  companion  vein  of  the 
brachial  artery. 


The  median  vein^  a,  splits  in  the  nsnal  way  into  two  branches, 
which  are  directed  ontwards  and  inwards  to  receive  the  radial  and 
nlnar  veins.  In  this  body  the  anterior  nlnar  veins,  &,  by  are  large, 
and  join  the  median  basilic,/,  at  separate  points,  after  being 
imited  by  a  cross  branch. 

The  basilic  vein,  g,  formed  by  the  nnion  of  the  median  basilic 
and  anterior  nlnar  veins  near  the  elbow,  ascends  in  the  fat  to  the 
middle  of  the  arm  ;  then  piercing  the  deep  fascia,  it  is  directed 
onwards  to  the  axilla  by  the  side  of  the  brachial  artery,  and 
becomes  the  axillary  vein  at  the  lower  border  of  the  teres  major 
muscle.  Soon  after  it  sinks  through  the  fascia  it  communicates 
usually  with  one  of  the  companion  veins,  «,  of  the  brachial 
artery. 

Cephalic  vein,  h. — Only  the  upper  part  of  this  vein  is  visible 
as  it  crosses  between  the  muscles  great  pectoral,  R,  and  deltoid, 
S,  to  end  in  the  axillary  vein.  Spring[ing  below  from  the 
junction  of  the  median  cephalic,  d,  with  the  radial  vein,  it  ascends 
in  the  fat  to  the  shoulder  outside  the  biceps  muscle.  An  unusual 
superficial  artery  accompanied  it  in  this  dissection. 

VenoR  comites. — The  companion  veins  of  the  brachial  artery, 
two  in  number,  lie  one  on  each  side  of  that  vessel,  and  join  at 
intervals  by  cross  branches ;  the  inner  one  is  marked  «  in  the 
Plate.  Receiving  small  veins  which  accompany  the  branches  of 
the  artery,  they  join  commonly  into  one  at  the  lower  part  of  the 
axilla ;  and  this  ends  in  the  axillary  vein  near  the  lower  border  of 
the  subscapularis  muscle  (Plate  ii.  k). 


ARTERIES  OF  THE  ARM. 
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The  brachial  artery  and  the  end  of  the  axillary  tmnk  may  be 
studied  in  this  dissection  with  their  connections  undisturbed. 
The  ramifications  or  ending  of  the  branches  must  be  learnt  with 
the  aid  of  the  other  Plates. 


k,  BiachiAl  artery. 

*    Spot  best  suited  for  ligature  of 

the  resseL 
L    External    mammary  branch  of 

the  azillvy  artery. 


m.  Moscnlar  offset  of  the  superior 

profunda  branch, 
n.    Inferior  profuuda  branch. 
p.  Anastomotic  branch. 


The  hroMal  arten/y  k,  extends  from  the  lower  border  of  the 
teres  major  muscle,  N,  to  a  finger's  breadth  below  the  bend  of 
the  elbow  (Quain),  where  it  bifurcates  into  the  radial  and  ulnar 
arteries.  The  inner  edge  of  the  muscular  prominence  of  the 
ooraco-brachiaUs  and  biceps  marks  its  position  in  the  limb ;  or  a 
line  firom  the  arm-pit  to  the  middle  of  the  bend  of  the  elbow 
would  correspond  with  the  course  of  the  vessel. 

In  consequence  of  its  superficial  position  in  the  arm  the  vessel 
can  be  readily  compressed.  Above  the  spot  marked  with  an 
asterisk  the  artery  lies  inside  the  humerus,  and  pressure  to  act 
on  it  should  be  directed  outwards  against  the  bone ;  but  below 
that  spot  it  inclines  in  front  of  the  bone,  and  the  blood  will  be 
stopped  in  it  by  forcing  backwards  the  fingers  or  the  thumb. 

Its  connections  with  muscles  and  fascia  are  the  following : — 
Beneath  it»  firom  above  down,  are  the  long  head  of  the  triceps,  M ; 
the  inner  head,  K,  of  the  same  muscle  ;  the  coraoo-brachialis,  H, 
where  the  asterisk  is  placed ;  and  thence  to  the  ending,  the 
brachialis  anticus,  F.  Superficial  to  the  artery  is  the  deep  fascia 
of  the  limb  with  the  integuments. 

Two  companion  veins  are  close  to  the  brachial  trunk — one  on 
each  side — and  anastomose  across  it  after  the  manner  of  such 
veins ;  and  at  the  bend  of  the  elbow  the  median  basilic  vein,/ 
crosses  the  artery.  The  basilic  vein,  ^,  lies  inside  the  line  of  the 
vessel — sometimes  nearer,  and  at  others  fiArther  from  it. 

Several  nerves  accompany  the  artery  above,  but  only  one  below. 
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The  median  nerve,  7,  keeps  close  to  the  vessel  throughout,  except 
in  front  of  the  elbow,  where  it  inclines  away  to  the  inner  side ; 
as  low  as  the  part  marked  thus  *  it  is  outside  the  vessel,  then 
it  crosses  gradually  over,  though  occasionally  under  the  artery, 
and  gains  the  inner  side  about  two  inches  above  the  elbow.  The 
ulnar  nerve,  8,  lies  inside  and  in  close  contact  with  the  artery 
nearly  to  the  asterisk,  but  at  that  spot  it  diverges  from  the  vessel 
and  courses  along  the  inner  intermuscular  septum.  The  musculo- 
spiral  nerve  is  placed  behind  the  upper  part  of  the  artery  for  two 
inches  (see  Plate  vi.).  The  large  internal  cutaneous  nerve,  4, 
rests  on  the  upper  third  of  the  brachial  artery ;  but  in  some 
bodies  it  is  moved  farther  in,  as  in  the  dissection  ffom  which  the 
drawing  was  taken. 

PosiHon  and  names  of  fhs  branches.  Besides  small  muscular 
and  cutaneous  offsets,  four  named  branches  spring  from  the 
brachial  trunk.  The  highest  and  largest^  upper  profundOy  leaves 
the  back  of  the  artery  about  an  inch  from  the  beginning.  The 
next  largest,  the  inferior  profunda^  n,  arises  near  the  upper  end 
of  the  inner  intermuscular  septum.  A  nutritive  artery  of  the 
shaft  of  the  humerus  begins  near  the  last,  and  is  covered  by  the 
biceps.  Another  small  branch,  the  anastomotic  artery^  p,  comes 
from  the  parent  trunk  near  the  elbow. 

AJl  the  branches  are  small  except  the  superior  profunda  ;  and 
no  two  arise  at  opposite  sides  of  the  trunk  to  interfere  by  a  cross 
current  with  the  healing  process  after  a  thread  has  been  put  on 
it.  Almost  any  point  would  therefore  be  available  for  the  appli- 
cation of  a  ligature  ;  but  the  spot  generally  selected  is  marked 
with  an  asterisk  in  the  Plate,  the  vessel  being  here  free  from  any 
large  offset,  and  being  firmly  supported  by  the  coraco-brachialis 
and  the  humerus. 

Ligature  at  the  middle  of  the  artery.  This  operation  on  the 
brachial  trunk,  without  a  wound  at  the  spot  where  it  is  tied,  is 
sometimes  rendered  necessary  by  an  aneurism,  or  by  haemorrhage 
from  a  vessel  lower  in  the  limb. 

Under  ordinary  circumstances  the  operation  is  not  difficult,  as 

ihe  brachial  trunk  is  so  near  the  surface,  and  the  guides  to  the 

'jessel  are  good.    The  superficial  guide  to  the  position  of  the 
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artery  is  the  inner  edge  of  the  biceps  muscle ;  and  the  deep  gaide 
during  the  operation  is  the  large  median  nerve. 

When  the  yessel  is  to  be  secured  the  operator  stands  on  the 
inner  side  of  the  limb,  and  fixing  his  eye  on  the  spot  thus 
marked  *,  makes  a  cut  two  to  three  inches  long  on  the  biceps 
muscle  near  the  inner  edge,  but  not  oyer  the  vessel.  The  skin, 
fi^and  deep  fascia  are  to  be  divided  down  to  the  fleshy  fibres  ; 
and  the  incision  is  then  to  be  moved  inwards  over  the  line  of  the 
brachial  artery,  the  loose  skin  readily  allowing  this  shifting  of  its 
position. 

Bending  now  the  elbow,  to  relax  the  biceps  muscle  and  allow 
of  its  being  kept  out  of  the  way,  the  firm  median  nerve  is  to  bo 
looked  for  close  to  the  edge  of  the  biceps,  where  it  lies  outside  the 
yessel,  or  is  coming  inwards  over  the  arterial  trunk.  The  median 
nerve  being  found,  and  the  knife  having  been  carried  along  it  to 
divide  its  sheath,  is  next  to  be  drawn  inwards  from  the  edge  of 
the  biceps  with  a  narrow  retractor,  but  special  <;are  must  be 
taken  not  to  drag  the  artery  oat  of  place  with  the  nerve.  Within 
the  space  limited  by  the  nerve  on  the  one  side  and  the  muscle 
on  the  other,  the  operator  seeks  the  artery  by  cutting  away  the 
fat  bit  by  bit.f 

Supposing  the  artery  recognised,  its  sheath  is  to  be  seized 
with  the  forceps,  and  a  piece  is  to  be  cut  out,  care  being  taken 
that  the  point  of  the  scalpel  does  not  injure  the  vessel  beneath. 
Without  loosing  the  sheath  from  the  forceps  a  blunt  instrument, 
like  the  point  of  a  director,  may  be  inserted  into  the  hole  of  the 
sheath  to  separate  the  artery ;  and  on  its  withdrawal  the  aneurism 
needle  is  to  be  carried  round  the  vessel  in  the  same  channel. 
The  surgeon  avoids  detaching  the  artery  from  its  sheath  more 
than  is  required  for  the  passage  of  the  needle ;  for  separation  of 
the  two  destroys  the  vasa  vasorum,  occasioning  the  death  of  the 


i*  Some  experience  in  superintending  the  operations  of  students  on  the  dea<l 
body  has  conrinced  me  of  the  expediency  of  directing  the  nerve  to  bo  drawn 
inwards.  If  this  mode  of  proceeding  is  not  adopted,  the  beginner  comes  upou 
the  ulnar  nerve  and  the  basilic  vein,  which  he  may  mistake  for  the  median 
nerve  and  the  brachial  artery. 
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arterial  coats,  and,  as  a  consequence,  haemorrhage  may  follow  the 
coming  away  of  the  ligature. 

Let  the  ligature  be  put  on  the  vessel  as  high  as  the  sheath  is 
detached ;  and  before  tying  it,  pressure  should  be  used  for  the 
purpose  of  ascertaining  whether  the  circulation  through  the  chief 
vessels  of  the  limb  can  be  arrested.  Should  the  pulse  still  beat 
as  before  at  the  wrist,  the  existence  of  more  than  one  arterial 
trunk  may  be  suspected ;  and  the  operator,  after  tying  the  one, 
seeks  another  by  its  side.  If  two  arteries  are  present  both  are  to 
be  secured ;  for  the  object  in  view  when  putting  a  ligature  on  the 
brachial  trunk,  is  to  stop  the  entrance  of  the  blood  into  the  limb 
through  the  main  vessel,  and  to  ensure  its  coming  in  only  slowly, 
and  through  the  anastomosing  channels. 

Before  an  attempt  is  made  to  place  a  ligature  on  the  bradiial 
trunk,  the  difficulties  likely  to  arise  firom  different  states  of  the 
artery  or  of  the  surrounding  parts  should  be  well  considered. 

An  imusual  position  of  the  brachial  artery  has  been  observed. 
In  the  condition  referred  to  the  vessel  separates  from  the 
biceps  above,  or  about  midway  between  the  arm-pit  and  elbow, 
and  courses  through  the  arm  along  the  inner  intermuscular 
septum,  C  (p.  39).  So,  in  an  operation  at  the  usual  spot,  if  the 
main  blood-vessel  cannot  be  found  by  the  side  of  the  muscle,  it 
should  be  sought  further  in,  or  nearer  the  inner  border  of  the 
Umb.» 

There  may  be  more  than  one  large  artery  in  the  limb  as  before 
said.  Two  vessels  have  been  found  as  frequently  as  1  in  5,  and 
the  surgeon  may  expect  therefore  to  meet  with  this  condition.f 
When  two  vessels  are  present  they  usually  lie  side  by  side  in  the 
place  of  the  brachial ;  and  their  existence  might  be  inferred  in 
an  operation  in  consequence  of  the  smaller  size  and  more  super- 
ficial position  of  the  vessel  first  found.    But  sometimes  the  two  are 

*  Two  instances  of  this  kind  were  met  with  daring  operations  on  the  dead 
body,  and  have  been  put  on  record  by  Mr.  Quain  :  **  Commentaries  on  the 
Arteries,"  p.  259.  I  have  observed  a  similar  unusual  place  of  the  artery,  with 
difficulty  in  finding  the  vessel,  whilst  I  was  engaged  in  superintending  the 
operations  of  students. 

t  The  Anatomy  of  the  Arteries,  by  Mr.  Quain. 
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not  in  contact  with  each  other :  thus,  one,  the  smallest  (radial) 
may  lie  in  the  place  of  the  brachial  trunk ;  and  the  other,  the 
larger  arteiy,  may  be  moved  inwards  from  the  edge  of  the  biceps 
to  the  inner  intermnscnlar  septum. 

The  depth  of  the  arteiy  varies  with  different  states  of  the 
biceps  muscle.  Sometimes  the  brachial  trunk  is  covered,  at  the 
spot  where  ligature  is  practised,  by  a  fleshy  slip  of  origin  of  the 
biceps  firom  the  humerus.  The  presence  of  fleshy  fibres  over  the 
arteiy  would  cause  some  embarrassment  to  an  operator  unac- 
quainted with  that  fiict ;  and  the  knowledge  of  the  occasional 
existence  of  this  condition  teaches,  that  a  previous  examination  of 
the  arm  should  be  made,  with  the  view  of  detecting  it  by  the 
difference  in  the  force  of  the  pulsations  of  the  artery. 

Change  in  the  position  of  the  median  nerve  with  respect  to  the 
brachial  artery  may  bring  danger  in  an  operation,  as  the  nerve 
serves  as  the  deep  guide  to  the  vessel.  In  the  ordinary  arrange- 
ment the  nerve  is  superficial  to  the  artery,  and  is  met  with  first ; 
but  not  unfirequently  it  crosses  under  the  artery,  and  would  not 
be  found  so  soon  as  the  vesseL  When  this  last  named  position  of 
the  nerve  exists,  the  danger  of  wounding  the  artery  or  its  com- 
panion veins  is  increased  in  consequence  of  these  being  nearer 
the  surface,  and  being  reached  unexpectedly. 

Branches  of  the  ariery. — The  offsets  of  the  artery  are  small  and 
numerous,  but  only  a  few  have  received  names.  After  supplying 
the  muscles  and  contiguous  parts  the  chief  branches  course  to  the 
elbow,  and  join  offsets  of  the  trunks  in  the  forearm. 

The  superior  profunda  branch  arises  from  the  trunk  of  the 
arteiy  above  the  letter,  ik,  and  winds  to  the  back  of  the  arm, 
where  it  ramifies  in  the  triceps,  and  ends  at  the  elbow.  (See 
Plate  vii.)    One  offset  is  marked,  m,  in  the  Drawing. 

The  inferior  profunda^  n,  arises  near  the  spot  which  is  com- 
monly chosen  for  ligature  of  the  trunk,  and  runs  along  the  ulnar 
nerve  to  the  elbow :  it  anastomoses  with  the  posterior  recurrent 
branch  of  the  ulnar  artery. 

The  nutriHve  artery  of  the  shaft  of  (he  humerus  arises  between 
I,  and  *,  and  entering  an  osseous  canal,  supplies  the  medullary 
structure  of  the  bone. 
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The  anastomotic  tranche  p,  is  directed  inwards  throagh  the 
inner  intermnBcnlar  septnm,  and  commonicateB  with  the  inferior 
profunda,  n.  An  offset  descends  in  front  of  the  elbow  joint, 
supplying  the  brachialis  anticns  and  one  or  more  mnscles  of  the 
fore  arm,  and  anastomoses  with  an  anterior  recurrent  branch  firom 
the  ulnar  artery. 

Muscular  offsets  spring  from  the  trunk  at  intervals,  and  supply 
the  muscles  on  the  fore  part  and  the  back  of  the  humerus. 

Small  cutaneous  offsets  to  the  arm  are  shown  coming  from  the 
end  of  the  brachial,  and  the  end  of  the  axillary  artery. 

Anastomoses  of  the  branches. — ^After  ligature  of  the  brachial 
artery  the  blood  is  conyeyed  into  the  limb  by  the  anastomosis  of 
the  branches  arising  aboTe,  with  those  beyond  the  spot  tied. 
Thus  the  superior  profunda  joins  behind  the  elbow  with  the 
anastomotic  and  the  recurrent  interosseous  ;  and  on  the  outer  side 
with  the  recurrent  branch  from  the  radial  artery  (Plate  vii.).  The 
inferior  profunda  communicates  with  the  anastomotic,  and  with 
the  posterior  recurrent  of  the  ulnar  (Plate  yiii.).  And  the  anas- 
tomotic branch,  joining  the  profunda,  transmits  its  blood  to  the 
anterior  recurrent  branch  of  the  ulnar  (Plate  viii.).  The  artery 
entering  the  shaft  of  the  humerus  will  anastomose  above  and 
below  with  the  vessels  supplied  to  the  ends  of  the  bone. 


NERVES  OP  THE  ARM. 

All  the  nerves  included  in  this  dissection  are  derived  from  the 
brachial  plexus  in  the  axilla,  with  the  exception  of  the  small 
offsets  over  the  shoulder,  which  come  from  the  cervical  plexus  in 
the  neck.  Only  a  part  of  each  trunk  is  laid  bare,  as  it  passes 
onwards  to  its  destination  in  the  forearm. 


1.  Internal  cntaneoos  branch  of  the 

xnusculo-spiraL 

2.  Branch  of  mnsculo-spiral  to  the 

inner  and  middle  heads  of  the 
triceps. 

8.  Nerve  of  Wrisberg  or  small  in- 
ternal cataneons. 

4.  Internal  cutaneous  (large). 


5.  Anterior  branch  of  the  internal 

cutaneous. 

6.  Posterior  branch  of  the  internal 

cutaneous. 

7.  Median  nerve. 

8.  Ulnar  nerve. 

9.  Branches  of  the  cervical  plexus. 
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The  trnnk  of  the  muscul(hspiral  nerve^  lying  beneath  the 
brachial  arteiy,  famishes  a  cutaneous  branch,  1,  to  the  intega- 
mentfl  of  the  back  of  the  arm  ;  this  reaches  as  far  as  the  lower 
third,  or  sometimes  nearly  to  the  elbow.  A  moscnlar  branch,  2» 
to  the  inner  head,  E,  and  the  middle  head,  M,  of  the  triceps, 
arises  in  common  with  the  preceding. 

The  nerve  of  Wriaberg^  3,  and  the  large  internal  cutaneous,  4, 
pierce  the  fiascia  of  the  arm  rather  below  the  middle,  and  are  dis- 
tribnted  to  the  integuments  of  the  back  of  the  arm  and  forearm  : 
their  position  internal  to  the  brachial  artery  may  be  noticed. 
XTsoaUy  the  cutaneous  nerve,  4,  lies  oyer  the  upper  part  of  the 
artery.  Its  place  at  the  elbow  under  the  median  basilic  vein  is 
r^^ar :  for  another  arrangement,  see  Plate  iii. 

The  median  nerve,  7,  takes  the  same  course  in  the  arm  as  the 
brachial  artery,  and  lies  close  to  that  yessel  (p.  46).  Outside  the 
artery  aboye,  and  inside  below,  it  crosses  oyer  the  blood  vessel 
80  as  to  be  found  on  the  inner  side  about  two  inches  above 
the  elbow.  Sometimes  the  nerve  passes  under  instead  of  over  the 
artery  in  its  change  of  position  from  the  one  side  to  the  otJier. 
No  branch  is  distributed  from  it  in  the  upper  arm. 

Being  the  companion  nerve  to  the  main  artery,  it  changes 
generally  its  place  when  the  vessel  deviates  from  the  usual  site. 
Thus  in  those  instances  in  which  the  brachial  artery  courses 
along  the  inner  intermuscular  septum  to  the  elbow  the  nerve 
usually  accompanies  it ;  but  the  nerve  may  be  near  the  septum 
without  the  blood  vessel  (p.  88).  In  this  last  case  a  wound  just 
above  the  elbow  might  cut  through  the  nerve,  and  interfere  with 
the  actions  of  the  parts  supplied  by  it ;  or  from  the  close  con- 
tiguity of  the  ulnar  and  median  nerves,  one  being  before  and  the 
other  behind  the  intermuscular  septum,  C,  the  same  wound 
dividing  both  trunks  would  cause  loss  of  power  in  the  muscles  on 
the  front  of  the  limb  below  the  elbow,  with  insensibility  in  the 
fingers  and  the  palm  of  the  hand,  and  in  part  in  the  back  of  the 
hand. 

The  ulnar  nerve  passes  through  the  upper  arm  without 
branching,  and  enters  the  forearm  behind  the  elbow-joint.  As 
&r  aa  the  middle  of  the  arm  the  nerve  is  close  to,  and  rather 
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behind  the  brachial  arteiy ;  but  it  separates  afterwards  from  the 
yessely  passing  through  the  intermnsenlar  septnm,  and  is  con- 
tinued behind  this  piece  of  fascia  to  the  hollow  between  the 
olecranon  and  the  inner  condyle  of  the  hnmeros.  Pressure  applied 
to  it  behind  the  elbow-joint  causes  a  peculiar  tingling  along  the 
inner  side  of  the  hand,  and  in  the  inner  two  fingers. 

LYMPHATICS  OF  THE  ARM. 

Superficial  lymphatics  accompany  the  superficial  veins  in  the 
arm ;  and  the  greater  number  lie  along  the  inner  part  of  the 
limb.  Above  the  elbow  are  some  superficial  lymphatic  glands  in 
front  of  the  intermuscular  septum,  which  are  marked  thus,  1 1 1 » 
these  are  the  lowest  superficial  glands  in  the  limb.  Three 
glands  were  present  in  the  dissection.  Enlargement  of  those 
glands  may  be  brought  on  by  causes  which  induce  inflammation 
and  swelling  of  lymphatic  glands  elsewhere  ;  and  a  small  tumour 
in  this  part  of  the  arm  may  be  owing  to  an  increase  of  one  of  the 
glands. 

Deep  lymphatics  with  their  appertaining  glands  course  with 
the  trunks  of  the  blood  vessels  beneath  the  &scia^  and  enter  the 
glands  in  the  axilla. 


DESCRIPTION  OF  PUTE  V. 


This  view  exhibits  the  dissection  of  the  shoulder,  and  that  of 
the  superficial  muscles  and  vessels  of  the  back  of  the  scapula. 

On  the  detached  limb  this  dissection  will  foUow  the  exami- 
nation of  the  subscapularis  muscle  on  the  under  surface  of  the 
scapula ;  and  it  is  readily  made  by  reflecting  the  integuments  and 
the  deep  fascia  from  before  backwards  towards  the  lower  angle 
of  the  blade-bone.  By  cutting  through  the  deltoid  near  its 
upper  attachment^  the  vessels  and  nerve  beneath  it  can  be 
traced  out. 
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MUSCLES  OF  THE  SCAPULA,  SHOULDER,  AND  ARM. 

Three  groaps  of  muscles  are  laid  bare  more  or  less  completely 
in  the  dissection,  viz.,  the  muscles  of  two  borders  of  the  scapula ; 
those  of  the  posterior  surface  of  that  bone ;  and  those  of  the 
shoulder  and  the  back  of  the  arm. 

All  the  muscles  passing  between  the  humerus  and  the  scapula 
are  relaxed,  and  are  consequently  wide  and  hanging ;  but  in 
Plate  tI.  the  muscles  are  shown  on  the  stretch,  where  the  difference 
in  their  form  and  position  may  be  noted« 

The  dorsal  muscles  of  the  scapula  cover  the  shoulder-joint,  and 
ifill  receive  injury  in  dislocation  of  the  head  of  the  humerus. 


A.  Rhomboidens  migor. 

B.  RhomboideuB  minor. 

C.  Levator  anguli  scapulae. 

D.  Teres  miyor. 

£.  Latisslmas  dorat 

F.  Long  head  of  the  triceps. 

G.  Ooter  head  of  the  triceps. 


H.  Supra-spinattts. 
K.  Infra-spinatus. 
L.  Teres  minor. 
N.  Deltoid  muscle. 
0.  Fascia  on   the  dorsal  scapular 
muscles. 


The  three  muscles  marked  A,  B,  0,  arise  from  the  spinal 
column,  and  are  fixed  into  the  base  of  the  scapula. 

The  rhomhoideus  major^  A,  is  inserted  between  the  spine  and 
the  lower  angle  of  the  bone. 

The  rhombaideus  minor^  B,  is  attached  opposite  the  smooth  sur- 
face at  the  root  of  the  spine. 

The  levator  anguU  acapuUb^  C,  is  fixed  above  the  last,  reaching 
from  it  to  the  upper  angle  of  the  shoulder-blade. 

From  the  direction  of  their  fibres  the  muscles,  when  acting 
without  the  trapezius,  would  lower  the  point  of  the  shoulder,  by 
raising  and  bringing  towards  the  spinal  column  the  lower  angle 
and  base  of  the  scapula. 

Connected  with  the  inferior  border  of  the  scapula  are  the  teres 
major  and  the  long  head  of  the  triceps ;  and  the  latissimus  dorsi 
crosses  the  others,  resting  on  the  inferior  angle  of  the  bone. 

The  teres  major^  D,  arises  from  a  special  impression  on  the  lower 
angle  of  the  scapula,  from  the  deep  fascia  covering  the  dorsal 
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behind  the  brachial  arteiy ;  but  it  separates  afterwards  from  the 
yessely  passing  throagh  the  intermnscnlar  septnniy  and  is  con- 
tinned  behind  this  piece  of  fascia  to  the  hollow  between  the 
olecranon  and  the  inner  condyle  of  the  humerus.  Pressure  applied 
to  it  behind  the  elbow-joint  causes  a  peculiar  tingling  along  the 
inner  side  of  the  hand,  and  in  the  inner  two  fingers. 

LYMPHATICS  OF  THE  ARM. 

Superficial  lymphatics  accompany  the  superficial  veins  in  the 
arm ;  and  the  greater  number  lie  along  the  inner  part  of  the 
limb.  Above  the  elbow  are  some  superficial  lymphatic  glands  in 
front  of  the  intermuscular  septum,  which  are  marked  thus,  1 1 1  > 
these  are  the  lowest  superficial  glands  in  the  limb.  Three 
glands  were  present  in  the  dissection.  Enlargement  of  those 
glands  may  be  brought  on  by  causes  which  induce  inflammation 
and  swelling  of  lymphatic  glands  elsewhere  ;  and  a  small  tumour 
in  this  part  of  the  arm  may  be  owing  to  an  increase  of  one  of  the 
glands. 

Deep  lymphatics  with  their  appertaining  glands  course  with 
the  trunks  of  the  blood  vessels  beneath  the  fascia^  and  enter  the 
glands  in  the  axilla. 


DESCRIPTION  OF  PUTE  V. 


This  view  exhibits  the  dissection  of  the  shoulder,  and  that  of 
the  superficial  muscles  and  vessels  of  the  back  of  the  scapula. 

On  the  detached  limb  this  dissection  will  follow  the  exami- 
nation of  the  subscapularis  muscle  on  the  under  surface  of  the 
scapula ;  and  it  is  readily  made  by  reflecting  the  integuments  and 
the  deep  fascia  from  before  backwards  towards  the  lower  angle 
of  the  blade-bone.  By  cutting  through  the  deltoid  near  its 
upper  attachment^  the  vessels  and  nerve  beneath  it  can  be 
traced  out. 


MU8CLES  OP  THE  SCAPULA  AND  SHOULDER. 
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MUSCLES  OF  THE  SCAPULA,  SHOULDER,   AND  ARM. 

Three  groaps  of  muacles  are  laid  bare  more  or  less  completely 
in  the  dissection,  yiz^  the  muscles  of  two  borders  of  the  scapula ; 
those  of  the  posterior  surface  of  that  bone ;  and  those  of  the 
shoulder  and  the  back  of  the  arm. 

All  the  muscles  passing  between  the  humerus  and  the  scapula 
are  relaxed,  and  are  consequently  wide  and  hanging  ;  but  in 
Plate  YL  the  muscles  are  shown  on  the  stretch,  where  the  difference 
in  their  form  and  position  may  be  noted. 

The  dorsal  muscles  of  the  scapula  cover  the  shoulder-joint,  and 
^ill  receive  injury  in  dislocation  of  the  head  of  the  humerus. 


A.  Rhomboidens  migor. 

B.  RhomboideuB  minor. 

C.  Lerator  anguli  scapolse. 

D.  Teres  miyor. 

E.  Latusimua  dorsL 

F.  Long  head  of  the  triceps. 

G.  Ooter  head  of  the  triceps. 


H.  Supra-spinatns. 
K.  Infra-spinatus. 
L.  Teres  minor. 
N.  Deltoid  muscle. 
0.  Fascia  on  the  dorsal  scapular 
muscles. 


The  three  muscles  marked  A,  B,  0,  arise  from  the  spinal 
column,  and  are  fixed  into  the  base  of  the  scapula. 

The  rhomhoideua  majors  A,  is  inserted  between  the  spine  and 
the  lower  angle  of  the  bone. 

The  rhomhoideua  minor^  B,  is  attached  opposite  the  smooth  sur- 
face at  the  root  of  the  spine. 

The  levator  anguU  acapuUt^  C,  is  fixed  above  the  last,  reaching 
from  it  to  the  upper  angle  of  the  shoulder-blade. 

From  the  direction  of  their  fibres  the  muscles,  when  acting 
without  the  trapezius,  would  lower  the  point  of  the  shoulder,  by 
raising  and  bringing  towards  the  spinal  column  the  lower  angle 
and  base  of  the  scapula. 

Connected  with  the  inferior  border  of  the  scapula  are  the  teres 
major  and  the  long  head  of  the  triceps ;  and  the  latissimus  dorsi 
crosses  the  others,  resting  on  the  inferior  angle  of  the  bone. 

The  ter$8  major^  D,  arises  from  a  special  impression  on  the  lower 
angle  of  the  scapula,  from  the  deep  fascia  covering  the  dorsal 
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scapular  muscles,  and  from  the  lower  edge  of  the  scapula  aa  far 
forwards  as  an  inch  from  the  long  head  of  the  triceps.  It  bounds 
the  axilla  behind,  and  lies  in  front  of  the  long  head  of  the  triceps 
(Plates  i.  and  ii.). 

The  muscle  diverges  in  front  from  the  axillary  border  of  the 
scapula,  leaving  a  triangular  interval  between  it  and  the  bone ; 
and  it  is  concealed  partly  by  the  latissimus  dorsi,  E,  when  viewed 
from  behind. 

The  latissimus  dorsi,  E,  is  attached  to  the  lower  part  of  the 
trunk  of  the  body  by  the  one  end,  and  to  the  humerus  by  the 
other.  Winding  over  the  lower  angle  of  the  scapula  and  the  teres 
major,  it  ascends  in  front  of  the  teres  to  its  insertion  into  the 
bicipital  groove  (Plate  ii.). 

In  the  dissection  the  muscle  slipped  down  somewhat  in  conse- 
quence of  its  relaxed  condition,  but  its  natural  place  on  the  angle 
of  the  scapula  is  displayed  in  Plate  vi. 

These  two  muscles  could  draw  the  arm  to  the  scapula,  if  the 
member  was  at  a  distance  from  the  trunk ;  or  if  the  limb  was 
fixed,  as  in  climbing,  they  would  help  to  approximate  the  trunk  to 
the  raised  limb. 

And  when  the  latissimus  has  drawn  the  humerus  backwards,  it 
will  rotate  inwards  that  bone.  If  the  lower  end  of  the  raised 
humerus  is  not  free  to  move,  this  muscle  acting  with  the  teres  and 
pectoralis  major  draws  down  the  upper  end,  and  may  dislodge  the 
head  from  the  articular  surface  of  the  scapula. 

The  dorsal  scapular  muscles,  H,  K,  and  L,  cover  the  shoulder- 
joint  above  and  behind,  and  converge  to  the  head  of  the  humerus. 
A  deep  fascia  covers  the  muscles,  and  gives  origin  to  the  fleshy 
fibres :  one  piece  dips  between  the  two  infra-spinous  muscles,  K 
and  L,  and  is  fixed  to  the  scapula. 

The  supra-spinaius  muscle,  H,  fills  the  hollow  above  the  spine 
of  the  scapula.  Arising  from  the  bone  and  the  fascia,  it  passes 
over  the  shoulder-joint  to  be  inserted  into  the  upper  impression  on 
the  great  tuberosity  of  the  humerus. 

The  infraspinatus  muscle,  K,  is  named  from  its  position  below 
the  spine  of  the  scapula.  It  arises,  like  the  preceding,  from  the 
underlying  bone  and  the  fascia  stretched  over  it ;  and,  crossing  the 
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shonlder-joint^  it  is  inserted  into  the  middle  impression  on  the 
great  taberosity  of  the  hnmems. 

The  superficial  fibres  from  the  spine  of  the  scapala  and  the 
fascia  are  directed  forwards  over  the  fibres  coming  from  the  blade 
part  of  the  bone. 

The  ier$s  minor,  L,  arises  by  the  side  of  the  infra-spinatus  from 
the  fascia,  and  from  a  special  impression  along  the  axillary  border 
of  the  scapula.  Covering  the  joint,  it  is  inserted  into  the  lowest 
mark  on  the  great  tuberosity  of  the  head  of  the  humerus,  and  into 
the  bone  below  by  a  few  fleshy  fibres. 

The  three  muscles  above  noticed  are  called  "articular*'  from 
touching  the  joint.  When  in  action  they  cause  the  humerus  to 
move  in  the  following  directions.  If  the  bone  is  hangmg  the 
supra-spinatus  will  assist  the  deltoid  in  raising  the  arm ;  and  the 
infra-spinatus  and  teres  minor  acting  together  will  draw  back- 
wards the  point  of  bone  to  which  they  are  fixed,  becoming  external 
rotators.  If  the  humerus  is  elevated  the  two  last  muscles  below 
the  scapular  spine  will  assist  the  deltoid  in  carrying  backwards 
the  arm  almost  horizontally. 

They  suffer  more  or  less  injury  in  dislocations  of  the  shoulder- 
joint  Should  the  humerus  be  dragged  downwards  from  its  socket 
all  three  may  be  torn  across ;  or,  the  muscles  remaining  whole,  a 
ahell  of  bone,  into  which  they  are  inserted,  may  be  detached  from 
the  humerus.  In  dislocation  backwards  the  head  of  the  humerus 
lies  under  the  infra-spinatus,  E,  and  teres  minor,  L,  which  are 
relaxed;  and  the  supra-spinatus  is  directed  backwards,  and  made 
tense  round  the  spine  of  the  scapula.  But  supposing  the  bone 
dislocated  forwards  (on  to  the  other  side  of  the  scapula),  the 
infra-spinal  muscles  will  be  much  stretched  if  not  torn. 

The  two  arm  muscles  are  the  deltoid,  forming  the  prominence 
of  the  shoulder,  and  the  triceps,  which  lies  behind  the  arm  bone. 

The  deltoid  muscle,  N,  arises  from  the  scapular  arch  opposite 
the  attachment  of  the  trapezius,  viz.,  from  the  outer  third  of  the 
clavicle,  and  from  the  acromion  and  the  lower  edge  of  the  spine  of 
the  scapula  as  far  back  as  the  posterior  smooth  triangular  surface, 
where  it  blends  with  the  deep  fascia  covering  the  infr^spinous 
muscles.    It  narrows  below,  and  is  inserted  into  an  impression  on 
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artery  when  it  is  divided ,  but  he  cannot  compress  at  the  same 
time  the  circumflex  artery  placed  much  farther  back.  This  vessel 
pours  out  blood  freely,  and  it  may  be  secured  first,  provided  the 
assistant  controls  the  bleeding  of  the  axillary  trunk. 

The  dorsal  scapular  artery,  b,  is  an  offset  of  the  subscapular 
branch  of  the  axillary  (Plate  ii./).  Appearing  through  the  tri- 
angular space  behind  the  long  head  of  the  triceps,  it  bends  round 
the  edge  of  the  scapula  under  the  teres  minor,  and  ramifies  in  the 
infra-spinal  fossa. 

As  it  is  about  to  enter  the  fossa  a  branch  is  directed  along  the 
inferior  border  of  the  sca^jula,  between  the  teres  muscles,  to  which 
and  the  integuments  it  is  distributed. 


NERVE  OF  THE  SHOULDER. 

A  large  nerve  from  the  brachial  plexus  ramifies  under  the  deltoid 
muscle. 

The  circumflex  nerve,  1,  which  is  delineated  in  Plate  i.  12,  ac- 
companies the  posterior  circumflex  artery  to  the  shoulder.  Like 
the  vessel  it  ends  mostly  in  the  deltoid  muscle,  supplying  offsets 
to  the  fleshy  fibres  as  it  winds  over  the  humerus. 

Close  to  the  border  of  the  teres  minor  a  considerable  branch,  2, 
breaks  up  into  offsets  to  the  teres,  the  back  of  the  deltoid,  and  the 
integuments  covering  the  lower  part  of  the  deltoid  muscle.  In 
the  natural  position  of  the  integuments  the  cutaneous  branch 
would  wind  forwards  over  the  muscle. 

On  the  branch  to  the  teres  minor,  3,  there  is  usually  an  en- 
largement of  a  reddish  colour  and  elongated  form,  which  has  been 
designated  a  "gangliform  swelling."  Before  the  nerve  is  dis-. 
turbed  that  swelling  lies  close  to  the  teres  muscle. 

In  consequence  of  the  loop  made  by  the  circumflex  nerve  under 
the  head  of  the  humerus,  compression  of  it  with  impairment  of 
function  follows  dislocation  downwards  of  that  bone.  Paralysis 
of  the  deltoid  muscle,  with  inability  to  raise  the  arm,  will  follow 
considerable  disease  or  injury  of  the  circumflex  nerve. 


DESCRIPTION  OF  PLATE  VI. 


Thb  triceps  mnscle  at  the  back  of  the  arm  and  some  of  the 
Bhoulder  muscles  are  here  displayed.  Whilst  the  Drawing  was 
in  progress  the  body  was  raised  on  blocks,  and  the  arm  was 
fastened  over  the  side  of  the  table. 

To  lay  bare  the  triceps  carry  an  incision  along  the  back  of  the 
arm,  and  reflect  the  integuments  and  the  deep  fascia  beyond  the 
elbow.  (Generally  the  limb  has  been  separated  from  the  trunk 
before  the  student  undertakes  the  dissection;  in  such  case  the 
triceps  muscle  may  be  made  tense  by  a  block  beneath  the  elbow. 


MUSCLES  OF  THE  ARM  AND  SHOULDER. 

On  the  back  of  the  humerus  lies  the  large  triceps  muscle,  which 
extends  the  elbow-joint 

The  shoulder  muscles  have  been  described  with  Plate  v.,  and 
will  require  but  little  additional  notice ;  the  scapular  muscles  are 
more  stretched  in  this  than  in  the  preceding  Plate. 


A.  Rhomboidens  major. 

R.  LatUsimus  dorsi. 

C.  Teres  roajor. 

D.  Tereii  minor. 
£.  Infra-spinatas. 
F.  Deltoid  muacle. 

O.  Inner  head  of  the  triceps. 


H.  Middle  head  of  the  triceps. 

K.  Outer  head  of  the  triceps. 

L.  Tendon  of  tlie  triceps. 

N.  Fascia  over  the  infra-spinatiis. 

0.  Fascia  of  the  arm. 

P.  Spine  of  the  scapula. 


The  iricepB  extensor  cubili  is  undivided  below,  but  is  split  into 
three  processes  of  origin  above,  viz.,  the  outer,  inner,  and  middle 
heads. 

The  outer  head.  El,  is  attached  along  the  upper  half  of  the 
posterior  surface  of  the  humerus,  above  the  groove  for  the 
musculo-spiral  nerve  and  its  vessels,  and  reaches  upwards 
nearly  to  the  teres  minor  (Theile).*  This  attachment  is  repre- 
sented in  Plate  vii. 

*  See  a  foot* note  to  the  description  of  the  triceps  belonging  to  Plate  VII. 
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The  inner  head,  G,  larger  below  than  above,  and  concealed  by 
the  middle  head,  arises  from  the  hinder  snrface  of  the  hnmems 
below  the  winding  groove,  extending  laterally  to  the  intermnficnlar 
septa,  and  upwards  to  the  insertion  of  the  teres  major  (Tbeile). 
See  Plate  vii.  for  its  extensive  origin. 

The  middle  or  long  head,  H,  reaches  the  inferior  or  axillary 
border  of  the  scapula,  irom  which  it  takes  origin  for  about 
an  inch. 

The  outer  and  middle  heads  blend  about  the  middle  of  the 
arm,  but  the  inner  one  joins  lower  down.  The  muscle  ends  below 
in  a  wide,  strong  tendon,  which  receives  deep  fleshy  fibres  down 
to  the  elbow  joint,  and  is  inserted  into  the  end  of  the  olecranon 
process  of  the  ulna — a  small  bursa  lying  between  the  tendon  and 
the  tip  of  that  piece  of  bone. 

This  muscle  is  represented  in  the  thigh  by  the  extensor  muscle 
of  the  knee-joint  It  is  subcutaneous  except  above ;  and  it  is 
separated  laterally  from  the  muscles  in  front  of  the  humerus  by 
processes  of  fascia — the  intermuscular  septa.  The  long  head 
lies  between  the  teres  muscles. 

By  the  action  of  this  muscle  the  elbow-joint  will  be  extended ; 
and  supposing  the  limb  removed  from  the  body,  it  can  be  approxi- 
mated to  the  trunk  by  the  long  head.  But  should  the  upper  limb 
be  fixed  at  a  distance  from  the  side,  the  muscle  can  assist  in 
moving  the  trunk  (through  the  scapula)  towards  the  fixed  arm,  as 
in  dragging  the  body  forwards  by  a  rope. 

When  the  olecranon  process  of  the  ulna  is  detached  by  fracture, 
it  is  drawn  upwards  by  the  triceps,  as  far  as  the  lower  fleshy  fibres 
of  the  muscle  will  allow,  in  the  same  manner  as  the  upper  frag- 
ment of  the  patella,  in  transverse  fracture  of  that  bone,  is  carried 
upwards  by  the  extensor  cruris.  When  replacing  the  displaced 
fragment  force  is  not  to  be  employed  alone  for  the  purpose  of 
drawing  it  down  towards  the  end  of  the  ulna ;  but  the  interval  is 
also  to  be  diminished  by  moving  backwards  the  shaft  of  the  ulna 
by  the  extension  of  the  elbow-joint. 

In  dislocation  forwards  of  the  humerus  the  olecranon  becomes 
very  prominent  behind  the  elbow,  and  the  tendon  of  the  extensor 
muscle  stands  out  from  that  bone  something  like  the  tendo 
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Achillis  in  the  leg.  Also  some  of  the  lower  fleshy  fibres  will  be 
broken  throngh  by  the  hamems  being  forced  irom  the  tendon. 

By  the  action  of  the  triceps,  fracture  of  the  lower  end  of  the 
hnmeros  near  the  elbow  may  be  made  to  resemble  the  dislocation 
above  noticed ;  for  the  lower  end  of  the  bone  entering  into  the 
elbow-joint  is  forced  upwards  behind  the  rest  of  the  shall  by  the 
contracting  muscle,  and  the  olecranon  is  rendered  more  than 
usually  prominent.  But  the  nature  of  the  injury  may  be  made 
out  by  attention  to  the  place  of  the  olecranon : — in  a  dislocation 
this  point  of  bone  projects  much  beyond,  and  is  higher  than  the 
condyles  of  the  humerus ;  but  in  fracture  of  the  bone  it  is  not 
more  prominent  with  respect  to  the  condyles  than  in  the  other 
limb,  and  it  retains  its  usual  position  on  a  level  with  them. 

Deltoid  fnuselBf  F. — ^At  the  origin  of  this  muscle  from  the  spine 
of  the  scapula  it  is  tendinous  behind,  and  blends  with  the  fascia 
covering  the  infra-spinate  muscle.  The  hinder  part  of  the  muscle 
has  been  turned  forwards  to  allow  a  sight  of  the  circumflex  vessels 
and  nerve  beneath. 

LatisnmuB  dor8i\  B. — The  muscle  has  been  cut  and  thrown 
down  as  it  crosses  the  angle  of  the  scapula ;  the  extent  to  which 
it  covers  that  point  of  bone,  and  the  rhomboideus  major  and  teres 
major  muscles,  may  be  observed. 


ARTERIES  OP  THE  ARM  AND  SHOULDER. 

The  trunk  of  the  brachial  artery  and  some  of  its  offsets  are  met 
with  in  the  dissection  of  the  back  of  the  arm.  Branches  of  the 
axillary  artery  are  distributed  to  the  shoulder. 


a.  Dorsal  scapular  artery. 
6.  Circamflex  artery. 
e.  Muscular   offset  of   the    superior 
profunda  artery. 


d.  Muscular  branch  of  the  brachial. 

e.  Trunk  of  the  brachial. 

/.  Muscular  branch  of  the  brachial. 
g.  Inferior  profunda  artery. 


The  brachial  artery,  e,  is  visible  from  behind  where  it  lies  inside 
the  humerus,  but  it  disappears  below  by  passing  in  front  of  the 
arm  bone.  Contiguous  to  the  upper  part  of  the  artery  is  the 
triceps  muscle,  viz.,  the  middle  head,  H,  and  the  inner  head,  O. 
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A  large  companion  yein  (the  continuation  of  the  basilic)  is  placed 
on  the  inner  side. 

Close  inside  the  artery  is  the  ulnar  nerve,  8 ;  and  interyening 
between  it  and  the  middle  head  of  the  triceps  is  the  mnscolo- 
spiral  nerve,  4. 

Two  muscular  offsets,  d  and  /,  enter  the  l<»ig  head  of  the 
triceps. 

The  upper  profunda,  or  the  moscnlar  artery  of  the  back  of  the 
arm,  is  concealed  by  the  middle  head  of  the  triceps;  an  ofbet^  e, 
from  it  enters  the  outer  head  of  that  muscle.  The  distribution 
of  this  branch  is  represented  in  Plate  vii. 

Inferior  profunda  artery,  g, — Winding  backwards  from  the 
brachial  (Plate  \y,\  it  accompanies  the  ulnar  nerve,  3,  to  the 
interval  between  the  olecranon  and  the  inner  condyle,  where  it 
joins  a  branch  of  the  ulnar  artery. 

The  dorsal  scapular  artery,  a,  courses  under  the  teres  minor 
muscle,  p.  58.  Amongst  the  surrounding  muscles  supplied  by  it 
is  the  deltoid,  to  which  it  gives  an  offset:  this  was  cut  through  in 
the  dissection. 

The  position  of  the  posterior  circumflex  artery,  h,  to  the  deltoid 
appears  in  this  view  of  the  parts.  Some  of  its  muscular  ofGsets, 
and  the  branch  to  the  integuments,  are  apparent. 

NERVES  OF  THE  SHOULDER  AND  ARM. 

The  nerves  of  the  shoulder  and  back  of  the  arm  are  branches  of 
the  brachial  plexus,  and  have  been  partly  represented  in  other 
Illustrations. 


1.  Circumflex  nerve. 

2.  Offset  of   the    iim8Culo-8pu*aI    to 

the  middle  head  of  the  triceps. 


8.  Ulnar  nerve. 

4.  Musculo-spiral  nerve. 


Circtimflex  nerve,  1. — The  anatomy  of  the  trunk  of  the  nerve 
can  be  studied  in  Plate  v.  Its  cutaneous  offset  retains  its  natural 
place  in  this  dissection. 

The  musculo-spiral  nerve,  4,  winds  from  the  inner  to  the  outer 
side  of  the  limb  between  the  humerus  and  the  triceps  muscle 
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(Plato  vii.)  The  fignre,  2,  marks  an  offset  from  it  to  the  middle 
head  of  the  triceps. 

The  ulnar  nerve,  3,  lies  along  the  inner  side  of  the  arm  as  far  as 
the  elbow  (Plate  iv.).  In  the  lower  half  of  its  course  it  is  placed 
at  the  back  of  the  limb,  behind  the  inner  intermascnlar  septum, 
and  is  partly  concealed  by  fibres  of  the  inner  head  of  the  triceps. 

In  excision  of  the  articular  ends  of  the  bones  of  the  elbow- 
joint  through  the  triceps,  the  ulnar  nerve  is  liable  to  be  cut. 
To  secure  it  from  accident  the  nerve  is  dislodged  from  its  hollow 
during  the  operation,  and  is  moved  to  the  front  of  the  projecting 
inner  condyle  of  the  humerus.  Temporary  loss  of  the  power  of 
contraction  in  the  muscles,  and  of  feeling  in  the  integuments  of  the 
inner  part  of  the  forearm  and  hand,  follows  division  of  the  nerve  ; 
and  this  lost  power  would  not  be  regained  till  the  nerve  structure 
has  been  repaired. 


DESCEIPTION  OF  PLATE  VII. 


Dissection  of  the  musculo-spiral  nerve  at  the  back  of  the  arm, 
with  its  accompanying  artery — the  profunda. 

Supposing  the  triceps  denuded,  as  in  Plate  vi.,  the  middle  and 
outer  heads  are  to  be  cut  through  after  the  manner  shown  in  the 
Figure,  to  trace  the  nerve  and  its  vessels.  At  the  outer  part  of  the 
muscle,  a  small  branch  of  nerve  and  artery  should  be  followed 
through  the  fleshy  fibres  to  the  anconeus  muscle  of  the  forearm. 

muscles  of  THE  ARM  AND  SHOULDER. 

After  the  triceps  has  been  divided  in  the  way  indicated,  the 
attachment  of  the  inner  and  outer  heads  to  the  humerus  becomes 
evident. 

The  shoulder  muscles  have  been  displaced  but  little  during  the 
dissection,  but  they  are  shown  on  the  stretch  in  consequence  of  the 
limb  being  placed  in  a  hanging  posture. 
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DISSECTION  OF  THE  BACK  OP  THE  ARM. 


A.  Lower  end  of  the  long  head 

of  the  triceps  cut  through. 

B.  Upper  end  of  the  long  head 

of  the  triceps. 

C.  Outer  head  of  the  triceps. 
D.  F.  Inner  head  of  the  triceps. 

E.     The  nerve  and  vessels  to  the 

anconeus. 
O.    Anconeus  muscle. 


H.  Supinator  longns  muscle. 

K.  Teres  minor  muscle. 

L.  Infra-spinatns  muscle. 

M.  Latissimus  dorsi  muscle. 

N.  Teres  major  muscle. 

P.  Deltoid  muscle. 

Q.  Outer  condyle  of  the  humerus. 

R.  Olecranon  process. 

S.  Fascia  of  the  forearm  reflected. 


Trices  extensor  hrachii. — The  superficial  view  of  this  muscle, 
and  the  attachment  of  the  middle  head  can  be  seen  in  Plate  yi. 
Only  the  origin  of  the  outer  and  inner  heads  will  be  noticed 
below. 

The  outer  head,  0,  arises  at  the  back  of  the  humerus  above  the 
groove  in  the  bone,  which  lodges  the  musculo-spiral  nerve  and 
the  vessels ;  it  narrows  above  as  it  ends  near  the  insertion  of  the 
teres  minor. 

The  inner  head,  D,  and  F,  arises  from  the  back  of  the  humerus 
below  the  winding  groove,  reaching  upwards  by  a  pointed  part  as 
high  as  the  teres  major  muscle — sometimes  to  the  upper,  and 
sometimes  the  lower  border.  This  head  is  wide  below,  and 
reaches  laterally  to  the  intermuscular  septa,  from  which  fibres 
take  origin.* 

SubanconetM. — Some  of  the  deepest  fibres  of  the  triceps  near 
the  elbow  terminate  in  the  capsule  of  the  joint,  like  fibres  of 
the  extensor  of  the  knee,  and  are  said  to  constitute  a  separate 
muscle,  to  which  the  name  subanconeus  has  been  applied ;  but  I 
have  not  observed  such  isolated  and  distinct  muscular  bands  as 
Anatomists  describe. 

Supinator  longus  muscle^  H. — Covered  by  the  fascia  of  the  limb 
the  muscle  is  fixed  to  the  outer  condyloid  ridge  of  the  humerus, 
as  high  as  the  groove  before  referred  to.  This  muscle  and  the 
extensor  carpi  radialis  longus  occupy  the  ridge — the  former  reach- 


*  This  statement  of  the  origin  of  the  inner  and  outer  heads  of  the  triceps 

differs  much  from  the  common  Anatomical  description.     It  contains  the  view 

of  Theile,  and  has  the  merit  of  being  more  accurate.     The  original  account  is 

«iven  in  Miiller's  Archiv  fiir  Anatomie,  &c.,  for  1889,  p.  420 — "Ueber  den 

seps  hrachii  und  den  flexor  digitorum  sublimis  des  Menschen." 
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ing  the  npper  two  thirdB,  and  the  latter,  the  lower  third.  Above 
the  upper  border  of  the  Bapinator  the  musculo-spiral  nerve  and 
vessels  are  directed  forwards. 

The  group  of  shoulder  mnscles  is  strained  by  the  weight  of  the 
arm,  as  in  Plate  vi. 

Naturally  the  ierBS  mtnar  muscle,  K,  is  not  so  covered  by  the 
long  head  of  the  triceps  ;  but  as  this  head  was  cut,  and  the  limb 
hangings  its  upper  end,  B,  was  pushed  back  by  the  latissimus 
dorsi  arching  in  front. 

The  laNasmus  dorsi^  M,  and  teres  major,  N,  are  stretched  as 
they  descend  to  the  humerus.  Only  the  upper  edge  of  the  teres 
appears ;  below  and  in  front  they  are  partly  blended  by  tendinous 
fibres. 

By  the  weight  of  the  limb  the  deltoid  muscle,  P,  is  made  to  look 
flatter  than  it  is  usually. 


VFiBELS  OF  THE   BACK  OF  THE  ARM. 

The  ramifications  of  the  superior  profunda  artery  through  the 
triceps,  and  its  origin  from  the  brachial  trunk,  arc  contained  in 
this  region.  Some  small  branches  of  the  circumflex  artery  appear 
behind  the  border  of  the  deltoid. 


a.  Brachial  artery. 

(.  Basilic  vein  becoming  axillary. 

e,  Superior  profumla  artery. 

d.  Offset  of  the  profunda  to  the 
front  of  the  arm,  with  the 
mnscnlo-spiral  nerve. 

/.  Branch  of  artery  along  the  outer 
iutennuBCular  septum. 

g.  Inosculating  artery  from  the  re- 
current radiaL 


h.  Anastomotic  branch  from  the 
interosseous  recurrent  artery. 

k.  Muscular  branch  of  the  artery  to 
the  triceps  and  anconeus. 

I,  Branch  of  artery  to  the  teres 
minor  from  the  posterior 
circumflex. 

m.  and  n.  Cutaneous  and  muscular 
offsets  of  tho  posterior  cir- 
cumflex artery. 


Brarhial  artery ,  a.— The  anatomy  of  the  brachial  trunk  issuing 
from  the  armpit  has  been  described  with  Plate  vi.  p.  61.  The 
following  large  muscular  offset  springs  from  this  part  of  the 
artery. 

The  mgperior  profunda  branch,  c,  is  the  nutritive  and  anasto- 
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motic  Tessel  of  the  back  of  the  arm,  and  correisponds  with  the 
profunda  artery  of  the  femoral  tmnk  in  the  thigh.  Springing 
from  the  brachial,  near  the  axilla,  it  is  the  largest  offset  of  that 
vessel,  and  winds  behind  the  hamems  in  the  hollow  separating 
the  inner  and  outer  heads  of  the  triceps,  as  &r  as  the  outer  side 
of  the  limb,  where  it  ends  in  muscular^  anastomotic,  and  cuta- 
neous offsets. 

The  muscular  branches  supply  the  three  heads  of  the  triceps, 
Tiz.,  the  long  head,  A,  the  external,  C,  and  the  internal,  D.  A 
second  artery  enters  the  long  head  from  the  brachial  trunk. 

The  anastamoiic  offsets^  three  in  number,  spring  from  the  end  of 
the  profunda.  One,  hj  variable  in  size,  accompanies  the  musculo- 
spiral  nerve  to  the  front  of  the  arm,  and  communicates  with  the 
radial  recurrent.  A  second,/,  runs  on  the  intermuscular  septum 
to  the  outer  condyle,  and  anastomoses  with  a  branch,  g^  of  the 
radial  recurrent,  and  with  a  branch,  h,  of  the  recurrent  interos- 
seous ;  and  the  third  artery,  k,  descends  in  the  triceps  to  the 
hollow  between  the  outer  condyle  and  the  olecranon,  and  entering 
the  anconeus,  6,  joins  in  the  last  muscle  with  the  recurrent  of 
the  interosseous. 

The  cutaneous  offsets^  two  or  three  in  number,  pass  out  with 
nerves  to  the  integuments,  and  are  derived,  for  the  most  part, 
from  the  branch,/. 

The  posterior  circumflex  artery  enters  under  the  deltoid  muscle 
(Plate  v.).  From  the  part  of  the  artery  now  visible  spring  the 
branch  to  the  teres  minor,  /,  and  the  offsets  to  the  integuments 
and  the  deltoid,  m,  and  n. 

llie  usual  companion  veins  run  with  the  arteries,  though  they 
are  not  included  in  the  Plate  ;  those  with  the  profunda  artery  join 
a  brachial  vein  ;  and  the  circumflex  veins  open  into  the  axillary 
trunk. 


NERVES  OF  THE  BACK  OF  THE  ARM. 

The  nerves  correspond  in  the  main  with  the  vessels.  With  the 
profunda  is  situate  the  large  mnsculo-spiral  nerve,  distributing 
branches  to  the  triceps  and  the  integuments ;  and  by  the  side  of 
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inloT  nervQ  of  the  same  name, 


the  circnmflex  artery  lies  tlie  ni 
which  ends  in  the  deltoid. 

I.  Mnaculo-spinl  nerve. 
2,  2.   Ulnar  nerte. 

3.  Offset  to  the  long  hnnd  of  the 

t.  Offset  to  the  inner  henil  of  the 


)    the 


9.  Branch  to  the  aaconeoe. 

7.  Upper    extornal    cutaneona 

the  mnncula-epir.il. 

8.  I^wer  Bitorna!  cutaneons  of  i 

miiaculo-spim]. 

9.  Nerve  to  tho  teres  minor. 

10.  Cntsneons   branch   of  the   t 
cumHci  nerre. 


The  mjtseulo-spiral  nerve,  1,  begine  in  the  brachial  plexns 
(Plate  i.  13) ;  and,  reaching  the  digits,  Htipplics  the  extensor  ami 
supinator  mnsoles  on  the  hack  of  the  arm  and  forearm,  together 
with  Bome  of  the  integuments. 

In  the  arm  the  trunk  winds  behind  the  humerus  fW)m  the  inner 
to  the  outer  side,  and  divides  at  the  outer  condyle  into  two— radial 
and  posterior  interosseouH  nerves  (Plate  xil.).  The  nerve  I  es 
the  groove  of  the  humerus  between  the  inner  and  out  r  headi  o 
the  triceps,  and  turns  to  the  front  of  the  arm  above  the  s  p  nnt  r 
longus  muscle,  H,  Offsets  of  the  part  of  the  nerve  nun  d  asecttd 
supply  the  extensors  of  the  elbow-joiut  and  the  tegum  nts 

Muscular  branches  enter  the  hcada  of  the  triceps.  Oiie,  3, 
belongs  lo  the  ]iarts.  A,  and  B,  of  the  long  head  ;  others,  4,  and  (J, 
HOpply  the  inner  head,  D  ;  and  tliree  f  t  f  enter  the  outer  head, 
C.  To  the  inner  and  Jong  heads  some  branches  are  fumislied 
by  the  trunk  of  the  nerve  in  the  axilla  (Plate  iv,  2). 

The  branch,  6,  of  the  anconeus  is  very  slender,  and  is  con- 
tained in  the  triceps. 

Cutaneom  nerves. — Two  external  cutaneouB  appear  with  super- 
ficial arteries  on  the  outside  of  the  hmb ;  the  upper  one,  7, 
smaller  than  the  other,  reaches  in  the  integuments  of  the  arm  as 
br  as  the  elbow  ;  and  the  lower  nerve,  8,  is  continued  beyond  the 
elbow,  on  the  back  of  the  forearm,  nearly  to  the  wrist. 

Whilst  the  masculo-Bpiral  is  contained  in  the  axilla  it  furnishes 
an  inteiTial  cutaneous  nerve  to  the  inner  and  hinder  parts  of  the 
arm  (Plate  iv.  1). 

If  the  musculo-spiral  nerve  is  cut  acrnss,  or  its  aclion  much  ira- 
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paired  by  disease,  the  extensor  muscles  of  the  elbow-joint,  amongst 
others,  would  be  incapable  of  contracting ;  and  the  elbow  would 
therefore  be  bent  by  the  flexors  which,  being  uncontrolled  by  their 
antagonists,  would  carry  forwards  the  forearm  bones. 

Ulnar  nerve,  2,  2. — The  upper  and  lower  parts  of  this  nerve 
come  into  view  in  the  Figure.  The  whole  course  of  the  nerve 
appears  in  Plate  iv. 

Circumflex  nerve  of  the  shoulder. — The  trunk  of  the  nerve  is 
noticed  in  the  description  of  Plate  v.  flTwo  offsets,  viz.,  one 
marked,  9,  for  the  teres  muscle,  and  another,  10,  for  the  integu- 
ments, appear  behind  the  deltoid  muscle. 


DESCEIPTION  OF  PLATE  VIII. 


The  dissection  of  the  muscles,  vessels,  and  nerves  of  the  front 
of  the  forearm,  with  their  connections  undisturbed  by  the  reflec- 
tion of  the  deep  fascia,  is  here  displayed. 

All  the  superficial  coverings  of  the  limb  may  be  removed  at 
once  by  an  incision  along  the  front  of  the  forearm,  met  by  a  cross- 
cut a  little  above  the  elbow,  and  by  another  rather  below  the 
wrist.  But  a  more  profitable  dissection  may  be  made  by  examin- 
ing, and  afterwards  removing  in  successive  layers,  the  skin, 
the  subcutaneous  fat  with  its  vessels  and  nerves,  and  the  deep 
fascia. 

SUPERFICIAL  MUSCLES  OF  THE  FOREARM. 

Inside  the  line  of  the  brachial  and  radial  arteries,  b  and/,  lies  a 
group  of  muscles  which  act  as  flexors  and  pronators  ;  and  out- 
side the  vessels  is  a  mass  of  muscles  consisting  of  extensors  and 
supinators,  antagonists  of  the  former  set. 

The  inner  group  is  divided  into  two  strata,  superficial  and  deep. 
Five  muscles  belong  to  the  superficial  layer :  of  these  one  is  a 
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pronator  of  the  hand,  and  the  others  are  flexors  of  the  wrist  and 
fingera. 


A.  Biceps  flexor  brachiL 

B.  Bradiialis  anticuA. 

C.  Pronator  terea. 

D.  Palmaria  longua. 

E.  Flexor  carpi  radialia. 

F.  Flexor  digitomm  sublimis. 
O.  Flexor  carpi  ulnaria. 


P.  Extensor  carpi  radialia  longior. 
S.  Extensor  oasis  metacarpi  polli- 

CIS ;    cloflo  alongside  is   the 

tendon  of  the  extensor  priini 

intemodii  pollicis. 
t    Inner  intermuscular  septum  of 

the  arm. 


H.  Flexor  longua  poUicia.  |      •    Slip  of  fascia  connecting    the 

L.  Supinator  longos.  j  tendon  of   the   flexor    carpi 

N.  Palmaria  brevia.  ulnaris    with     the    annular 

ligament 

Pronator  radii  teres,  C,  the  first  muscle  of  the  inner  group, 
arises  in  part  from  the  common  orijjin  ;•  from  the  condyloid 
ridge  of  the  humerus  ;  and  from  the  coronoid  process  of  the  ulna 
by  a  separate  slip  (Plate  ix.).  Below  it  is  inserted  into  the  middle 
of  the  radius  beneath  the  supinator  longus,  L. 

By  its  outer  edge  the  muscle  bounds  the  hollow  in  front  of  the 
elbow,  and  by  the  other  it  touches  the  flexor  carpi  radiulis.  Near 
the  insertion  the  radial  vessels  rest  on  it. 

When  the  pronator  first  contracts  it  will  roll  the  radius  over 
the  ulna,  pronating  the  hand  ;  and  acting  still  more,  it  will  bend 
the  elbow- joint  over  which  it  passes. 

The  flexor  carpi  radialisj  E,  having  the  common  origin,  is  con- 
tinned  through  a  gn)ove  in  the  os  trapezium  to  be  inserted 
chiefly  into  the  base  of  the  metacarpal  bone  of  the  index  finger, 
but  also  by  a  slip  into  the  metacarpal  bone  of  the  middle  finger. 

The  tendon  of  the  muscle  is  prominent  below  outside  the 
middle  line  of  the  forearm,  and  bounds  internally  a  surface- 
depression  over  the  radius  which  contains  the  radial  artery  ;  it 
may  be  taken  as  the  guide  to  that  vessel. 

After  bending  the  wrist,  the  muscle  will  approximate  the  fore- 
arm to  the  arm. 

*  Moat  of  the  superficial  musclea  of  the  forearm,  on  both  the  front  and 
back,  have  a  common  origin  from  the  faacia  of  the  limb,  ami  from  a  Mtrong 
fibroua  proceaa  (teudou  of  origin)  which  is  attached  to  the  condyle  uf  the 
humerus  in  each  c&ie,  and  sends  pieces  between  the  mu.selcH. 
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The  pabnaria  Umgus^  D,  has  the  common  origin  between  the 
precediDg  and  the  flexor  carpi  nlnaris,  G  ;  and  its  tendon 
piercing  the  aponeurosis  of  the  limb  near  the  wrist,  ends 
in  the  fascia  of  the  palm  of  the  hand,  after  sending  a  slip 
to  join  the  short  muscles  of  the  thumb.  This  muscle  may  be 
absent. 

It  renders  tense  the  palmar  fascia,  and  assists  in  bending  the 
elbow  and  wrist. 

The  flexor  carpi  ulnaris^  0,  is  the  most  internal  muscle  of  the 
set.  Attached  to  the  inner  condyle  of  the  humerus,  where  it 
blends  with  the  other  muscles,  and  to  the  posterior  ridge  of  the 
ulna  by  an  aponeurosis,  it  is  inserted  into  the  pisiform  bone,  and 
joins  by  offsets  the  annular  ligament  of  the  wrist  and  the  muscles 
of  the  little  finger. 

The  outer  edge  of  the  muscle  corresponds  with  a  line  from  the 
pisiform  bone  to  the  inner  condyle  of  the  humerus,  and  there  is  a 
surface-groove  in  the  lower  third  of  the  forearm  over  that  edge. 
The  muscle  conceals  below  the  ulnar  vessels  and  nerve. 

Its  main  action  is  expressed  by  its  name,  but  it  serves  also  as  a 
flexor  of  the  elbow-joint. 

Theyfeaw  digitorum  sublimiSy  F,  is  the  deepest  of  the  muscles 
of  the  superficial  layer.  It  is  attached  by  its  thin  outer  edge  to 
the  upper  three  fourths  of  the  shaft  of  the  radius;  higher  still,  to 
the  inner  side  of  the  coronoid  process  of  the  ulna ;  and  finally  to 
the  lateral  ligament  of  the  elbow-joint,  and  the  common  tendon 
of  origin  of  the  other  muscles.  It  ends  below  in  four  tendons  for 
the  fingers,  which  cross  the  hand,  and  are  inserted  into  the  middle 
phalanges  (Plate  x.). 

The  extent  of  attachment  to  the  radius,  and  the  position  of  the 
radial  vessels  to  it  may  be  noticed  in  the  Drawing.  Only  two 
tendons  appear  on  the  surface,  viz.,  those  of  the  middle  and 
ring  fingers.  Issuing  beneath  the  lower  border  is  the  median 
nerve,  2. 

Besides  bending  the  phalanges,  the  muscle  will  contribute  to 
flex  the  wrist  and  elbow. 

Above  the  elbow  are  the  flexors  of  that  joint,  viz.,  bicq!>8  and 
hrachialis  aniicn^.    The  first  is  inserted  into  the  radius  and  the 
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other  into  the  ahia ;  and  when  they  contract  they  carry  forwards 
those  bones  oyer  the  end  of  the  hnmeras. 

After  fractore  of  the  olecranon  process  of  the  nlna — the  part 
limiting  the  movements  and  giving  secarity  to  the  joint — the 
elbow  is  bent  because  these  two  muscles  are  stronger  than  the 
extensor  muscles  behind  (the  triceps  being  useless). 

In  dislocation  of  the  humerus  on  the  front  of  the  ulna  and 
radius,  the  flexor  muscles  give  the  bent  state  to  the  limb.  Being 
greatly  stretched,  especially  the  brachialis,  by  the  large  projecting 
end  of  the  humerus,  they  contract  powerfully ;  and  the  forearm  is 
carried  forwards  as  much  as  it  can  be  to  relax  the  tense  state  of 
the  muscular  fibres. 

The  extensors  and  supinators  on  the  outer  side  of  the  limb  are 
dissected  only  in  part :  they  will  be  desciibed  more  fully  with 
Plate  xii.  They  are  divisible,  like  the  muscles  in  front,  into  a 
superficial  and  a  deep  layer.  Ouly  one  of  them  will  be  referred 
to  now. 

The  sttpmator  longusj  L,  (brachio-radialis  Socm.),  is  the  most 
anterior  and  the  longest  of  the  external  group.  It  arises  from 
the  upper  two  thirds  of  the  condyloid  ridge  of  the  humerus  in 
front  of  the  outer  intermuscular  septum  (Plate  xii.);  and  it  is 
inserted  into  the  lower  end  of  the  raJius,  close  to  the  styloid 
process. 

Covered  at  its  origin  and  insertion  by  other  muscles,  it  forms 
part  of  the  outer  swell  of  the  forearm,  and  limits  externally  the 
hollow  in  front  of  the  elbow-joint.  It  rests  upon  the  long  radial 
extensor  of  the  wrist,  P,  and  covers  the  radial  artery  in  the  upper 
half  of  the  forearm.  At  its  insertion  it  is  crossed  by  the  extensor 
muscles  of  the  thumb,  S. 

Its  chief  office  is  to  bend  the  elbow-joint.  But  it  will  become 
a  supinator  when  the  hand  is  quite  prone  ;  and,  when  the  hand  is 
strongly  supinated,  it  is  said  to  bring  the  same  into  the  prone 
position. 


HOLLOW  IN  FRONT  OF  THE  ELBOW. 
This  intermuscular  space  between  the  inner  and  outer  groups  of 
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muscles  is  represented  in  the  lower  limb  by  the  ham.  It  contains 
the  chief  vessel  of  the  arm  and  the  companion  nerre ;  and  by  its 
position  on  the  aspect  of  the  limb  to  which  the  joint  is  bent^ 
greater  freedom  of  moyement  forwards  is  permitted. 

The  interval  is  somewhat  triangular  in  form,  as  seen  on  the 
surface,  and  has  the  following  boundaries : — stretching  over  it  is 
the  aponeurosis  of  the  h'mb  joined  by  an  ofREiet  from  the  biceps 
tendon,  with  the  integuments  and  the  superficial  veins  and  nerves 
(Plate  iii.) ;  and  covering  the  underlying  bones  are  the  brachi- 
alis  anticus,  B,  and  supinator  brevis.  Externally  is  placed  the 
supinator  longus,  L,  and  internally  the  pronator  teres,  0;  the 
fibres  of  the  former  being  nearly  straight  in  the  forearm,  and 
those  of  the  latter  slanting  downwards  and  outwards.  The  base 
is  turned  towards  the  arm  ;  and  the  apex  points  forwards  in  the 
forearm.  • 

Contained  in  the  hollow  is  the  tendon  of  the  biceps,  with 
vessels,  nerves,  fat,  and  lymphatics ;  and  their  position  in  it  is  as 
follows : — 

On  the  outer  side  is  the  biceps  muscle,  A,  whose  tendon  dips 
iato  the  space  to  reach  its  insertion  into  the  radius. 

The  brachial  artery,  b,  lies  close  inside  the  biceps,  and  divides, 
opposite  the  '*  neck  of  the  radius "  (Quain),  into  the  two  arteries 
of  the  forearm,  which  are  directed  forwards  through  the  space, 
the  radial  being  superficial  and  the  ulnar  deep  in  its  position. 
Venae  comitcs  entwine  around  the  arterial  trunks.  Small  arteries 
are  found  in  the  space.  Thus  in  the  outer  part  the  recurrent 
of  the  radial  artery  (Plate  xii  3)  is  directed  transversely  to  the 
supinator  longus ;  and  in  the  inner  part  of  the  hollow,  offsets  of 
the  anastomotic  artery,  a,  descend  beneath  the  pronator  teres  to 
join  the  anterior  recurrent  of  the  ulnar  arteiy.  Other  cutaneous 
offsets,  c  and  dy  come  forwards  to  the  integuments  from  the 
brachial  and  the  radial  artery. 

Inside  the  artery,  and  separated  from  it  by  a  slight  interval, 
which  increases  below  to  a  quarter  or  half  an  inch,  comes  the 
median  nerve,  2.  At  this  spot  the  nerve  supplies  small  ofiets 
to  the  inner  group  of  muscles  of  the  forearm.  Underneath  the 
supinator  longus,  and  therefore  outside  the  superficial  limits  of 
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the  apace,  the  mnBCiilo-^)iral  nerve  may  be  found  dividing  in  front 
of  the  oondjle  of  the  hnmeros  into  radial  and  posterior  inter- 
oaseons  branches. 

Loose  fat  fills  the  hollow,  supporting  the  vessels  and  nerves, 
and  extends  into  the  forearm  along  the  bloodvessels ;  and  blood 
efibsed  beneath  the  fascia  finds  its  way  along  the  same  channels. 

A  few  lymphatic  glands  with  their  connecting  vessels  accompany 
the  arteries — two  or  three  lying  on  the  sides  of  the  brachial,  and 
one  below  its  point  of  splitting. 

From  the  lax  condition  of  the  parts  surrounding  the  brachial 
artery  pressure  applied  to  the  vessel,  when  wounded,  should  be 
firm  and  graduated.  The  limb  too  should  be  kept  still ;  for  when 
the  elbow  is  moved  much  the  vessel  may  slip  away  from  the  com- 
pressing pad,  and  blood  may  be  efifascd  beneath  the  fascia. 


ARTERIES  OF  THE  FOREARM. 

Two  chief  vessels  occupy  the  front  of  the  forearm,  and  these 
spring  from  the  division  of  the  brachial  trunk.  They  are  named 
radial  and  ulnar  from  their  position  in  the  limb ;  and  both  reach 
the  palm  of  the  hand,  where  they  form  arches  and  supply 
branches  to  the  fingers.  Both  are  placed  deeper  near  the  elbow 
than  at  the  wrist. 


a.    Anastomotic    branch    of    the 

brachial  trunk. 
(.    End  of  the  brachial  artery. 
c,  (L  Unnamed    cntaneoua     offsets  : 
the  former  from  the  brachial, 
and  the  latter  from  the  radial 
artery. 


/.  Radial  artery. 
g.  SuiK-rficial  volar  branch. 
h.  Ulnar  artery. 

n.  Cutaneous  median  vein,  joining 
a  dee])  companion  vein. 


The  radial  artery^  /,  is  the  more  external  of  the  two  blood- 
vessels in  the  forearm,  and  inclines  from  the  bifui-cation  of  the 
brachial  trunk  to  the  lower  end  of  the  radius ;  it  then  winds  to 
the  back  of  the  wrist  below  the  radius,  and  enters  the  hand. 
The  part  from  the  wrist  onwards  will  be  included  in  other  dissec- 
tions (Plates  X.  and  xi.).    A  line  from  the  centre  of  the  elbow-joint 
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to  the  styloid  process  of  the  radios  will  mark  the  conrBe  of  the 
vessel  on  the  front  of  the  forearm. 

In  the  upper  half  of  the  forearm  the  artery  is  concealed  by  the 
supinator  longns;*  and  it  rests  in  saccession  on  the  supinator 
brevis,  pronator  teres,  C,  and  flexor  snblimis  digitomm,  P. 

Venae  comites  lie  on  the  sides  of  the  artery.  But  no  nerve  is 
in  contact  with  it — the  radial  being  placed  too  far  out. 

This  part  of  the  artery  may  be  superficial  to  the  long  supinator, 
lying  even  in  the  integuments,  when  there  is  an  unusual  origin 
from  the  brachial. 

In  the  lower  half  of  the  forearm  the  vessel  is  not  covered  by 
muscle,  but  is  contained  in  a  hollow  between  the  tendons  of  the 
flexor  carpi  radialis,  E,  and  supinator  longus,  L.  Only  the 
common  teguments  cover  the  vessel  here.  It  is  supported  by  part 
of  the  flexor  sublimis,  F,  flexor  longus  pollicis,  H,  and  lower 
down  by  the  pronator  quadratus  and  the  end  of  the  radius. 

The  usual  veins  surround  the  artery.  The  radial  nerve,  3,  is  at 
some  little  distance  outside  the  vessel,  and  becomes  cutaneous 
behind  the  tendon  of  the  supinator  longus. 

The  offsets  of  the  radial  artery  are  for  the  most  part  small,  but 
near  the  elbow  and  wrist  they  acquire  greater  size.  No  one  is 
large  enough  usually  to  interfere  with  the  placing  a  ligature  on 
the  trunk. 

Ligature  of  the  radial  artery. — In  the  upper  half  the  vessel 
would  not  require  to  be  tied  in  the  living  body  unless  it  was 
wounded.  In  seeking  it  amongst  the  tissues  infiltrated  with 
blood  the  supinator  longus,  and  the  line  of  the  vessel,  will  serve 
as  material  aids  to  the  surgeon. 

In  the  lower  third  of  the  forearm,  the  radial  may  be  secured 
for  a  wound  in  the  palm  of  the  hand.  With  a  cut  about  one  inch 
and  a  half  long  the  integuments  and  superficial  veins  and  nerves 
are  to  be  divided  in  the  line  of  the  vessel.    The  fascia  may  be 

*  lu  Anatomical  Plates  the  radial  artery  is  usnally  delineated  with  the 
supinator  loDgos  removed  from  it,  as  if  the  vessel  was  uncovered  by  moacle  in 
the  upper  half  of  the  forearm.  In  this  Plate  the  muscle  is  shown  covering 
the  artery,  as  it  exists  before  it  is  displaced,  to  impress  upon  the  memory  the 
'  "X  that  where  the  radial  is  so  protected  it  cannot  be  easily  injured. 
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carefollj  cot  for  the  Bame  extent.  After  the  sheath  has  been 
opened  and  separated  from  its  contents  in  the  nsual  waj,  the 
anenrism  needle  may  be  carried  ronnd  the  artery. 

As  this  part  of  the  radial  is  so  superficial  the  student,  when 
first  practising  the  operation,  cuts  oHentimes,  not  only  the  cover- 
infi^  of  the  limb,  but  also  the  artery. 

If  the  Tessel  is  tied  for  a  wound  near  the  wrist  two  ligatures 
should  be  applied,  although  the  size  is  bo  small,  on  account  of  the 
free  communication  of  the  radial  with  the  ulnar  artery  in  the  palm 
of  the  hand. 

BranchsB  of  ih$  artery. — Small  unnamed  muscular  and  cuta- 
neous offsets  leave  the  trunk  of  the  artery  at  intervals ;  and  larger 
named  branches  arise  near  the  beginning  and  ending. 

The  recwrrmi  radial  ascends  under  cover  of  the  supinator 
longus,  and  anastomoses  on  the  outer  part  of  the  elbow  with  the 
superior  profunda  (Plate  xii.):  it  supplies  some  of  the  outer 
group  of  muscles. 

The  Buperfidal  volar  branch,  g,  descends  to  the  hand  across  or 
through  the  short  muscles  of  ihe  thumb.  When  smuU,  it  ends  in 
those  muscles  (Quain) ;  and  when  larger,  it  joins  the  8ui)erticial 
palmar  arch  (Plate  x.).  With  this  vessel  of  very  unusual  size  a 
wound  of  it  might  require  it  to  be  tied. 

The  anterior  carpal  branch  (Plate  ix.  d\  which  is  generally  so 
small  as  not  to  deserve  notice,  arises  near  the  wrist,  and  is  lost 
on  the  carpus. 

Muscular  and  cutaneous  branches  arise  at  tolerably  regular 
intervals.  One  to  the  integuments  is  marked  by  c.  From 
a  muscular  branch  near  the  wrist  a  twig  entered  the  median 
nerve. 

The  ulnar  artery^  A,  is  concealed  almost  entirely  by  muscles 
whilst  it  is  in  the  forearm,  only  a  small  part  near  the  wrist  being 
visible  before  the  natural  position  of  the  flexor  carpi  ulnaris  has 
been  disturbed.*    And  the  part  of  the  artery,  which  is  rcpre- 

*  In  Plates  of  the  vcaselfl  of  the  fureann,  where  the  ulnar  artery  is  laid  bare 
to  view  in  the  lower  third  or  more,  the  flexor  caqu  uhiaris  has  been  drawn 
aside  in  the  dissection.  Tliis  ruther  deep  condition  of  the  artury  sliould  bo 
kept  in  mind  in  any  attempt  to  put  u  ligature  on  it. 
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sented,  appears  smaller  than  it  is  commonlj,  in  oonseqnenoe  of 
being  partly  covered  by  the  yensd  comites.  The  coarse  and  the 
branches  of  the  artery  are  shown  in  Plate  ix. 


NERVES  OF  THE  FOREARM. 

Three  nerves,  viz.,  median,  ulnar,  and  radial,  are  visible  each 
for  a  sliort  distance  in  this  dissection  of  the  superficial  muscles  of 
the  forearm. 


1.    Cutaneous    part    of   the    mus- 
culo-cutaneous,    named     ex- 
ternal cutaneous  of  the  fore- 
arm. 
2,  2.  Median  nerve. 


3.  Radial  nerre. 

4.  Cutaneous  palmar  branch  of  the 

median  nerve. 

5.  Palmar  part  of  the  ulnar  nerve. 


The  median  nerve^  2,  is  superficial  for  two  inches  above  the 
wrist,  and  is  placed  on  the  outer  side  of  the  tendons  of  the  flexor 
sublimis.  As  it  passes  through  the  forearm  it  lies  beneath  the 
superficial  flexors.  From  the  forearm  it  is  continued  to  the  hand 
beneath  the  annular  ligament  The  following  offset  arises  from 
this  part  of  the  nerve. 

The  cutaneous  palmar  branchy  4,  pierces  the  deep  fascia  near  the 
wrist,  and  crosses  over  the  annular  ligament  to  end  in  the  integu- 
ments of  the  ball  of  the  thumb  and  palm  of  the  hand ;  at  its 
ending  it  communicates  with  the  ulnar  nerve. 

The  radial  nerve^  3,  is  a  tegumentary  branch  of  the  musculo- 
spiral  (Plate  xii.  2),  and  ends  on  the  back  of  the  hand.  Becoming 
superficial  behind  the  tendon  of  the  supinator  longus,  it  terminates 
in  the  teguments  of  the  back  of  the  thumb,  of  the  next  two  digits, 
and  sometimes  of  half  the  ring  finger. 

The  ulnar  nerve,  5,  enters  the  palm  of  the  hand  over  the  annular 
ligament ;  its  termination  is  given  in  Plate  x.  This  is  the  only 
part  of  the  nerve  which  comes  into  sight  in  the  forearm  before 
the  flexor  carpi  ulnaris  has  been  turned  aside  ;  and  it  is  partly 
concealed  by  the  ulnar  vessels. 


DESCKIPTION  OF  PLATE  IX. 


This  Plate  represents  the  dissection  of  the  deep  muscles  on  the 
front  of  the  forearm,  with  the  vessels  and  nerves  in  contact  with 
them. 

To  make  ready  the  dissection  cat  through  near  the  humerus 
and  remove  the  inner  group  of  the  superficial  muscles,  seen  in 
Plate  viii.,  except  the  pronator  teres  on  the  outside,  and  the  flexor 
carpi  ulnaris  on  the  inside;  then  draw  upwards  the  pronator, 
and  inwards  slightly  the  flexor  ulnaris  from  the  ulnar  vessels. 
The  small  veins  with  the  branches  of  the  arteries  have  been  taken 
away. 

DEEP  MUSCLES  OF  THE  FOREARM. 

The  deep  muscles  are  three  in  number :  two  flex  the  digits,  and 
one  pronates  the  radius.  One,  a  flexor  of  the  tliumb,  lies  on  the 
radios ;  and  the  other  large  muscle,  covering  the  ulna,  is  the 
common  flexor  of  the  fingers.  The  pronator  is  placed  beneath  the 
other  two  near  the  wrist 


A.  Lower  end  of  the  biceps. 
K  BnuihiftliB  anticiis. 

C.  Supinator  longiu. 

D.  Pronator  teres. 

F.  Coigoined    palmaris  longus   and 

flexor  carpi  radialis,  cat,  and 
turned  aside. 

G.  Flexor  carpi  ulnaris. 
H.  Supinator  breWs. 

J.    Cut  end  of  the  flexor  sublimis. 
K.  Flexor  longus  pollicis. 


L.  Flexor  profundus  digitorum. 

N.  Slip  of  flexor  longus  pollicis. 

0.  Extensor  ossis  meta(.Mirpi  pol- 
licis. 

p.  Pronator  quadratus  muscle. 

Q.  Tendons  of  flexor  sublimis,  cut. 

R.  Tendon  of  flexor  carpi  radialis. 

X.  Anterior  annular  ligament. 

t  Internal  intermuscular  septum 
of  the  arm. 


The  flexor  longtu  pollicis,  K,  arises  from  the  upper  three  fourths 
of  the  anterior  surface  of  the  shaft  of  the  radius  ;  from  the  con- 
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tignous  interosseous  membrane  ;  and  sometimes  by  a  round  slip, 
N,  from  the  inner  part  of  the  coronoid  process  of  the  ulna.  Its 
tendon  passes  beneath  the  annular  ligament,  X,  and  is  conyejed 
along  the  thumb  by  a  fibrous  sheath  to  be  inserted  into  the  last 
phalanx. 

Most  of  the  muscle  is  covered  by  the  flexor  sublimis,  but  part  of 
it  below  is  in  contact  with  the  radial  artery  where  the  pulse  is  felt. 
Between  the  upper  attachments  of  this  muscle  and  the  supinator 
brevis,  H,  to  the  radius,  is  a  narrow  slip  of  the  bone  from  which 
the  flexor  sublimis  digitorum  arises. 

The  muscle  bends  the  phalanges  of  the  thumb,  and  brings  the 
metacarpal  bone  towards  the  palm  of  the  hand.  It  will  flex  the 
wrist  after  the  digit. 

Flexor  profundus  digitorum^  L  (perforans).  It  arises  from  the 
anterior  and  inner  surfaces  of  the  shaft  of  the  ulna  as  low  as  the 
pronator  quadratus  ;  and  other  fibres  spring  from  the  membranes 
outside  and  inside  the  bony  attachment,  viz.,  from  the  interosseous 
membrane  externally,  and  from  an  aponeurosis  common  to  this 
muscle  and  the  flexor  carpi  ulnaris  internally.  The  fleshy  fibres 
end  in  tendons  which  are  united  together  above  the  wrist^  only 
the  most  external  being  separate;  and  these,  passing  beneath 
the  annular  ligament,  X,  and  across  the  hand,  are  inserted  into 
the  last  phalanges  of  the  fingers.    See  Plate  x. 

On  the  sides  of  the  muscle  are  the  flexor  longus  pollicis,  K,  and 
flexor  carpi  ulnaris,  G.  On  it  rest  the  ulnar  vessels,  and  the 
ulnar  and  median  nerves. 

This  muscle  bends  the  last  phalanx  of  each  finger ;  and  con- 
tinuing its  action  it  will  aid  in  flexing  the  other  phalanges  and 
the  wrist. 

The  pronator  quadratus^  P,  lies  beneath  the  preceding,  and 
covers  the  lower  ends  of  the  bones  of  the  forearm  for  about 
two  inches,  though  more  of  the  ulna  than  of  the  radius. 
Scarcely  any  part  of  the  muscle  is  seen,  but  the  interosseous 
nerve  and  artery  pass  beneath  its  upper  edge,  marking  its  extent 
upwards. 

It  is  covered  by  the  other  two  muscles  of  the  deep  layer,  and 
the  radial  vessels  touch  the  outer  edge,  near  the  wrist. 


MOVEMENT  OF  THE  RADIUS.  7P 

It  acta  on  the  radios,  moving  the  lower  end  round  the  nina  so 
as  to  pat  down  the  palm  of  the  hand. 

Movement  of  the  radius. — The  rotatory  motion  of  the  hand  is 
doe  to  the  movement  forwards  and  backwards  of  the  lower  end 
of  the  radins  over  the  ulna.  When  that  bone  is  brought  fur- 
wards  the  palm  of  the  hand  is  placed  down,  or  the  limb  is  pro- 
nated;  and  when  the  bone  is  moved  back  the  dorsum  of  the 
hand  is  tnnied  towards  the  ground,  and  the  member  is  supinated. 
The  pronator  muscles  are  in  front,  and  passing  from  the  inner 
side  of  the  limb,  draw  forwards  the  radius  ;  while  the  supinators, 
which  turn  back  the  bone,  are  placed  on  both  the  front  and 
hinder  part  of  the  limb.  The  action  of  the  supinators  will  bo 
given  with  the  description  of  Plate  xii. 

Two  pronators  are  connected  with  the  radius ; — one,  pronator 
teres  of  the  superficial  layer,  being  attached  about  midway 
between  the  ends ;  and  the  other,  pronator  quadratus,  of  the  deep 
layer,  is  fixed  into  the  lower  part.  Both  are  therefore  inserted 
below  the  upper  half  of  the  bone ;  and  during  their  contraction 
ihe  lower  end  of  the  radius  is  moved  over  the  ulna — the  upper 
end  not  changing  its  position  to  that  bone,  but  rotating  in  its 
band  like  a  wheel.  And  as  the  active  supinators  (supinator  brevis 
and  biceps)  are  fixed  to  the  upper  part  of  tlie  radius,  their 
influence  on  the  lower  end  is  neutralised  as  soon  as  the  bone 
is  broken  through  at  or  near  the  middle  ;  so  that  the  lower  frag- 
ment can  be  then  moved  forwards  without  obstacle  by  the  action 
of  the  pronators. 

Fracture  of  the  radius  near  or  below  the  middle  is  attended  by 
pronation  of  the  hand,  and  by  displacement  of  the  lower  fragment, 
in  consequence  of  the  action  of  one  or  both  of  the  pronators,  and 
of  the  weight  of  the  hand  articulated  to  the  radius.  But  tlie 
upper  fragment  of  the  broken  bone  does  not  change  its  place ; 
it  remains  on  the  outer  side  of  the  ulna,  though  tiltei  away 
from  that  bone  by  the  action  of  the  supinators.  Readjustment  of 
the  displaced  lower  fragment  will  be  made  by  supinating  the 
hand,  for  this  movement  carries  back  at  the  same  time  the  lower 
end  of  the  broken  radius  into  contact  with  the  upjxjr.  Future 
displacement  of  the   lower  fragment   will  be  prevented  if  the 
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Filaments  of  the  palmar  cutaneous  branch,  6,  of  the  ulnar  nerve 
entwine  around  the  vessel. 

As  the  artery  rests  on  the  annular  ligament  of  the  wrist,  it 
is  very  near  the  pisiform  bone  ;  it  is  crossed  by  a  slip  from  the 
flexor  carpi  ulnaris  to  the  annular  ligament,  and  is  concealed  by 
some  fleshy  bundles  of  the  palmaris  brevis  muscle  (Plate  viii.). 
The  nerve,  still  internal,  intervenes  between  the  bone  and  the 
artery. 

All  the  offsets  of  this  lower  part  are  too  small  to  be  considered 
of  moment  in  ligature  of  the  artery. 

Ligature  of  the  artery  at  its  lower  fourth^  which  is  sometimes 
practised  for  a  wound  of  the  trunk  in  the  palm  of  the  hand,  is  a 
simple  operation;  and  an  inspection  of  Plate  viii.  will  render  more 
intelligible  the  following  remarks. 

Drawing  back  the  inner  part  of  the  hand  so  as  to  stretch  and 
depress  the  tendon  of  the  flexor  carpi  ulnaris,  make  a  cut  about 
two  inches  long  in  the  hollow  observable  on  the  surfiace,  and  carry 
it  through  the  integuments  and  the  deep  fascia  down  to  the  flexor 
tendon.  By  bending  the  wrist,  the  tendon  will  be  relaxed,  and 
can  be  moved  aside.  Under  the  muscle  but  covered  by  a  deeper 
layer  of  fascia,  which  is  to  be  divided,  the  vessels  and  nerve  will 
appear — the  nerve  being  internal  and  serving  as  the  deep  guide 
to  the  artery. 

When  the  sheath  has  been  opened,  and  the  artery  detached  from 
it  and  the  surrounding  veins,  the  needle  carrying  the  ligature 
can  be  passed  easily  under  the  vessel. 

In  tying  the  vessel  for  a  wound  near  the  wrist  two  ligatures  are 
to  be  used,  as  in  the  radial  artery,  because  blood  may  be  poured 
out  above  and  below. 

Branches, — Named  offsets  arise  near  the  large  joints  of  the 
wrist  and  elbow,  and  smaller  muscular  branches  leave  the  trunk 
at  short  intervals. 

The  posterior  recurrent  branchy  g,  is  continued  beneath  the 
superficial  layer  of  muscles  to  the  space  between  the  inner 
condyle  of  the  humerus  and  the  olecranon  process,  where  it  sup- 
plies the  joint,  and  communicates  with  the  inferior  profunda  and 
anastomotic  branches  (Plate  iv.). 


NERVES  OF  THE  FOREARM. 
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Near  its  beginning,  a  small  branch,  anterior  ulnar  recurrent^ 
saoends  under  the  pronator  teres  to  join  the  anaBtomotic  branch. 

The  mteroaseaus  artery  arises  near  the  preceding,  and  divides 
into  two,  anterior  and  posterior,  for  the  front  and  back  of  the 
limb.    The  posterior  is  seen  in  Plate  xii. 

The  anterior  interosseoue^  k^  rons  on  the  interosseous  mem- 
brane  between  the  two  deep  flexors  as  far  as  the  pronator 
qoadratus,  P,  where  it  passes  through  the  membrane  to  end  on 
the  back  of  the  wrist  (Plate  xii.)  :  as  the  artery  leaves  the  front 
of  the  limb  it  sends  a  branch  on  the  interosseous  membrane  to 
the  front  of  the  wrist. 

It  supplies  branches  to  the  deep  muscles.  Another  offset 
fmeHan^  n,  supplies  the  median  nerro  and  the  flexor  sublimis 
muscle  :  sometimes  this  last  branch  is  large,  *and  is  continued 
with  the  nerve  to  join  the  palmar  arch  in  the  hand. 

A  metacarpal  branch  proceeds  along  the  inner  edge  of  the  meta- 
carpal bone  of  the  little  finger,  on  which  it  ends. 

A  small  anterior  carpal  branch  takes  origin  opposite  the  lower 
edge  of  the  pronator  quadratus  :  it  joins  the  corresponding 
branch  of  the  radial  artery. 

Some  cutaneous  offsets  pass  forwards  to  the  integuments  at  the 
outer  edge  of  the  flexor  carpi  ulnans :  three  of  these  may  be 
observed  in  Plate  viii. 


NERVES  OF  THE  FOREARM. 

The  median  and  ulnar  nerves  supply  the  muscles  on  the  frt)nt 
of  the  forearm,  whilst  the  integuments  receive  nerves  mostly  from 
other  trunks.  The  two  have  a  marked  difference  in  position 
when  entering  and  leaving  the  forearm  :  thus  above,  the  median 
is  superficial  in  front  of,  and  the  ulnar  is  behind  the  elbow  ;  but 
below,  the  median  is  deeply  placed  beneath  the  annular  ligament, 
whilst  the  ulnar  passes  over  the  ligament. 


1«  Trunk  of  tlie  median  nerve. 
%  Anterior  interosseous  branch. 
8.  Ulnar  nerve. 

4.  Branches  of  ulnar  nerve  to  flexor 
carpi  olnaris  mnscle. 


5.  Branch  of  ulnar  nerve  to  flexor 

digitorum  profundus. 

6.  Cutaneous  palmar  branch  of  the 

ulnar. 

7.  Palmar  cutaneous  nerve  of  the 

median. 
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weight  of  the  hand  is  taken  off  by  fixing  the  forearm  and  hand 
with  splints  in  a  position  midway  between  pronation  and  sapina- 
tion,  so  that  the  thnmb  shall  be  in  a  line  with  the  npper  part 
of  the  radins,  and  the  palm  of  the  hand  shall  be  tamed  to  the 
chest. 

Should  the  lower  fragment  not  be  brought  well  into  line  with 
the  upper  by  the  position  of  the  forearm  above-said,  it  will  be 
necessary  to  place  the  hand  quite  supine  (the  palm  of  the  hand 
looking  directly  upwards),  and  to  fix  it  with  splints  in  that 
posture,  as  was  recommended  by  Mr.  Lonsdale.* 

In  fracture  of  the  shafts  of  both  bones  of  the  forearm,  the  lower 
ends,  as  in  fracture  of  the  radius,  depart  from  the  line  of  the 
upper  ends,  being  dragged  away  by  the  weight  of  the  hand. 
They  have  ftirther  a  tendency  to  approximate  across  the  inter- 
osseous space,  and  will  therefore  be  easily  made  to  touch  by  any 
constriction,  such  as  a  bandage  round  the  limb. 

By  supinating  the  hand  in  the  manner  described  for  firactnre  of 
the  radius,  the  lower  displaced  ends  will  be  brought  to  the  upper 
fixed  parts  of  the  bones.  And  with  the  view  of  keeping  apart 
the  bones,  gentle  pressure  with  a  narrow  graduated  pad  is  some- 
times employed  along  the  front  and  back  of  the  forearm  in  a  line 
with  the  interval  between  them.  Pressure  by  means  of  a  bandage 
is  not  to  be  made  on  the  member,  lest  the  broken  ends  be  brought 
together,  and  the  movements  of  the  radius  be  lost  by  this  bone 
blending  with  the  ulna  in  the  process  of  union.  Eedisplacement 
of  the  apposited  ends  may  l)e  prevented  by  splints  reaching  firom 
the  elbow  to  the  fingers. 


ARTERIES  OF  THE  FOREARM. 

Both  radial  and  ulnar  arteries  are  laid  bare  in  the  dissection, 
but  the  anatomy  only  of  the  ulnar  and  its  branches  will  be  now 
given.  For  a  short  distance  above  the  elbow-joint  the  brachial 
trunk  is  shown. 

♦  "  Fracture  of  the  Forearm.*'   By  Edward  Lonsdale.   Medical  Gazette^  1882, 
p.  910. 
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CL  Brachial  artery. 

b.  Radial  artery. 

c.  Ulnar  artery. 

d.  Anterior  carpal  branch  of  the 

radial  trunk. 


f.  Saperficial  volar  branch. 

g.  Posterior  ulnar  recurrent  branch. 
k.  Anterior  interosseous. 

n.  Median  artery. 


•The  ulnar  artery^  c,  tends  to  the  inner  side  of  the  limb,  and 
enters  the  palm  of  the  hand  in  front  (Plate  x.).  It  keeps  the 
name  ulnar  from  the  bifrircation  of  the  brachial  trunk  to  the 
lower  border  of  the  annular  ligament,  X. 

The  arteiy  has  a  curved  course  in  the  forearm.  At  its 
npper  part  it  is  directed  inwards,  but  at  the  lower  part  it  is 
straight.  A  line  on  the  sigfaoe,  to  mark  the  straight  part  of 
tiie  artery,  should  be  drawn  from  the  inner  condyle  of  the 
humerus  to  the  inner  side  of  the  pisiform  bone.  It  is  covered  by 
muscles  in  the  upper  half  of  the  forearm,  but  becomes  more 
saperficial  below. 

In  the  deqfpart  of  its  course,  viz.,  between  the  origin  and  the 
meeting  with  the  flexor  carpi  ulnaris,  O,  the  vessel  is  curved  with 
the  convexity  upwards.  It  is  covered  by  the  superficial  layer  of 
muscles  except  the  flexor  carpi  ulnaris ;  and  it  rests  firstly  on 
the  lower  part  of  the  brachialis  anticus,  B,  and  afterwards  on  the 
flexor  profundus  digitorum,  L. 

Companion  veins  are  ranged  on  its  sides,  with  communicating 
branches  over  the  artery. 

The  median  nerve,  1,  is  placed  inside  the  ulnar  artery  for  about 
an  inch  ;  it  then  crosses  over,  and  leaves  that  vessel  in  the  fore- 
arm. The  ulnar  nerve,  8,  approaches  the  artery  about  half  way 
between  the  wrist  and  elbow-joints,  from  which  point  it  is  situate 
inside,  and  close  to  the  vessel. 

The  lotver  half  of  the  artery  lies  along  the  flexor  carpi  ulnaris, 
6,  by  which  it  is  overlapped  (Plate  viii.);  and  it  is  therefore  more 
deeply  placed  than  the  corresponding  part  of  the  radial  vessel. 
On  its  outer  side  are  the  tendons  of  the  flexor  sublimis 
digitorum,  F  (Plate  viii.),  and  it  lies  on  the  flexor  digitorum 
profundus,  L. 

The  companion  veins  join  together  freely  over  the  artery, 
and  the  ulnar  nerve,  8,  is  in  contact  with  it  on  the  inner  side. 

o 
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Filaments  of  tbo  palmar  cutaneous  braucb,  6,  of  the  nlnar  nerra  I 
entwine  around  tiie  vcsseL 

As  tlie  artery  restB  on  the  annolai-  ligament  of  the  wrist,  i 
is  very  near  the  pieiforni  bone  ;  it  is  crossed  by  &  slip  from  ll 
flexor  carpi  ulnaris  to  the  annular  ligament,  and  is  concealed  bjB 
Bome  Besby  bandies  of  the  polmaria  breria  mnscle  (Plate  i 
The  nerve,  still  internal,  intervenes  between  the  bone  and  t 
artery. 

All  the  ofiseta  of  this  lower  part  are  too  small  to  be  considei 
of  moment  in  ligature  of  the  artery. 

Ligature  of  the  arfenj  at  its  lower  fourth,  which  is  sometii 
practiaed  for  a  wound  of  the  trunk  ia  the  palm  of  the  hand,  is  4 
simple  operation;  and  an  inapection  of  Plate  viii.  will  render  mor 
intelligible  the  follutring  remarks. 

Drawing  back  the  inner  part  of  the  hand  so  as  to  stretch  imd.f 
depress  the  tendon  of  tlic  flexor  carpi  ulnaris,  make  a  cut  about 
two  inches  long  in  tlie  hollow  observable  on  tlie  surface,  and  cony 
it  through  tbc  integuments  and  the  deep  fascia  down  to  tbe  flexor  _ 
t«ndon.  By  bending  the  wrist,  the  t«ndon  will  be  relaxed,  e 
can  be  moved  aside.  Under  the  muscle  but  covered  by  a  deepc 
layer  of  iascia,  which  is  to  be  divided,  the  vessels  and  nerve  1 
appear — tbe  nerve  being  internal  and  serving  as  the  deep  goiiM 
to  the  artery. 

When  the  sheath  has  been  opened,  and  the  artery  detached  fros^ 
t  and  the  suirouudiug  veins,  the  needle  carrying  the  ligatut 

n  be  passed  easily  under  the  vessel. 

In  tying  the  vessel  for  a  wound  near  the  wrist  two  ligatures  a: 
to  be  used,  as  in  the  radial  artery,  because  blood  may  be  ]. 
out  above  and  below. 

Brarukes. — ^Named  oflsota  arise  near  the  large  jointa  of  t 
wrist  and  elbow,  and  smaller  muscular  branches  leave  the  ti 
at  short  intervals. 

The  posterior  reairrml  branch,  g,   is  continued  beneath  tbi 
sujjcrficial  layer   of   muscles   to   the  space  between  the  inne^ 
condyle  of  tlie  humenis  and  the  olecranon  process,  where  it  snp« 
plies  the  joint,  and  communicates  with  the  inferior  profunda  ondfl 
anastomotic  branches  (Plate  iv.). 
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Near  its  beginning,  a  small  branch,  anterior  ulnar  recurrent 
ascends  under  the  pronator  teres  to  join  the  anastomotic  branch. 

The  mkrosseoua  artery  arises  near  the  preceding,  and  divides 
into  two,  anterior  and  posterior,  for  the  firont  and  back  of  the 
limb.    The  posterior  is  seen  in  Plate  xii. 

The  anterior  interosseous^  k^  rons  on  the  interosseous  mem- 
brane  between  the  two  deep  flexors  as  far  as  the  pronator 
qnadratns,  P,  where  it  passes  through  the  membrane  to  end  on 
the  back  of  the  wrist  (Plate  xii.)  :  as  the  artery  leaves  the  front 
of  the  limb  it  sends  a  branch  on  the  interosseous  membrane  to 
the  front  of  the  wrist. 

It  supplies  branches  to  the  deep  muscles.  Another  offset 
median^  n,  supplies  the  median  nerve  and  the  flexor  sublimis 
muscle  :  sometimes  this  last  branch  is  large,  *and  is  continued 
with  the  nerve  to  join  the  palmar  arch  in  the  hand. 

A  metacarpal  branch  proceeds  along  the  inner  edge  of  the  meta- 
carpal bone  of  the  little  finger,  on  which  it  ends. 

A  small  anterior  carpal  branch  takes  origin  opposite  the  lower 
edge  of  the  pronator  quadratus  :  it  joins  the  corresponding 
branch  of  the  radial  artery. 

Some  cutaneous  offsets  pass  forwards  to  the  integuments  at  the 
outer  edge  of  the  flexor  carpi  ulnaris :  three  of  these  may  be 
observed  in  Plate  viii. 


NERVES  OF  THE  FOREARM. 

The  median  and  ulnar  nerves  supply  the  muscles  on  the  front 
of  the  forearm,  whilst  the  integuments  receive  nerves  mostly  from 
other  trunks.  The  two  have  a  marked  difference  in  position 
when  entering  and  leaving  the  forearm  :  thus  above,  the  median 
is  superficial  in  front  of,  and  the  ulnar  is  behind  the  elbow  ;  but 
below,  the  median  is  deeply  placed  beneath  the  annular  ligament, 
whilst  the  ulnar  passes  over  the  ligament. 


1.  Trunk  of  the  medinn  nerve. 
X  Anterior  interosseous  branch. 
8.  Ulnar  nerve. 

4.  Branches  of  ulnar  nerve  to  flexor 
carpi  ulnaris  muscle. 


5.  Branch  of  ulnar  nerve  to  flexor 

digitorum  profundus. 

6.  Cutaneous  palmar  branch  of  the 

ulnar. 

7.  Palmar  cutaneous  nerve  of  the 

median. 
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The  median  nerve,  1,  coiiraea  between  the  superficial  and  deep 
layers  of  muacles,  till  about  two  inclies  above  the  wrist  where  ii 
approaches  the  sarfacc  (Plate  Tiii.).  It  dJEtribnt«s  ntrves  to  all 
the  saperiicial  muscles  except  the  flexor  carpi  ulnaris,  and  oSeet* 
of  its  interosseous  branch  supply  the  deep  mnscles. 

Muscular  offsets  may  be  seen  entering  the  pronator  teres,  D, 
the  pulmaris  longus  and  flexor  carpi  radialis,  F,  and  the  flexw 
Bublimis,  J. 

Tlie  anterior  inferotsBoiis  branch,  2,  nms  on  the  front  of 
interoaseoua  membrane,  with  the  artery  of  the  same  name,  between' 
or  in  the  fibres  of  the  flesora  of  the  digits,  and  ends  below  in  tJitf 
pronator  qoadratos,  P.  It  supplies  the  outer  half  of  the  flexor 
digitorum  profundus,  and  the  whole  of  each  of  the  other  two 
mnscles,  riz.,  flexor  pollicis,  aud  pronator  quadratus. 

The  cularumie  palmar  branch,  7,  arises  near  the  wrist :  it  is 
described  witli  Plate  viii. 

The  ulnar  nerve,  3,  is  directed  through  the  forearm  along  the 
flexor  carpi  ulnaris  muscle,  in  the  position  of  a  line  from  the 
inner  condyle  of  the  hnmcms  to  the  pisiform  bone.  Bnmches  an! 
supplied  to  one  muscle  and  a  half. 

Articular  filaments. — Behind  the  elbow  one  or  two  slender  twigs 
are  fnmished  to  the  joint. 

Muscular  offsets. — One  or  two  nerves,  4,  enter  the  flexor  eaipi 
ulnaris ;  and  one,  5,  belongs  to  the  inner  half  of  the  flexor 
diptonun  profiindus. 

Tlie  jxtlmar  culaneoua  branch,  6,  is  conveyed  altrng  the  lower 
half  or  tlurd  of  the  ulnar  artery  to  tlie  intcgnmeuts  of  the 
pahn  of  the  hand :  it  sends  offsets  around  the  artery,  and  joins 
the  palmar  branch  of  the  mediim  nci-ve  at  its  ending. 


DESCRIPTION  OF  PLATE  X. 


YiEWB  of  the  two  dissections  of  the  pahn  of  the  hand,  which 
are  needed  to  lay  bare  the  superficial  and  deep  muscles,  vessels, 
and  nerres. 

Figure  I. 

In  the  left-hand  figure  the  superficial  palmar  arch  of  the  ulnar 
artery,  with  its  ofBaets,  the  nerves  to  the  digits,  and  the  tendons  of 
the  flexor  muscles  are  delineated. 

In  making  the  dissection  the  integuments  and  the  deep  palmar 
fietscia  are  first  to  be  removed.  The  former  may  be  raised  by  a  cut 
along  the  centre  of  the  palm,  terminated  by  cross  cuts  at  the  wrist 
and  the  roots  of  the  fingers  ;  and  as  the  inner  fiap  is  raised,  the 
palmaris  brevis  muscle  will  be  met  with  in  the  fat.  After  the 
palmar  fascia  has  been  denuded,  and  its  arrangement  at  the 
fingers  examined,  it  may  be  cut  behind,  where  it  joins  the  tendon 
of  the  palmaris  longus,  E  ;  and  it  is  then  to  be  thrown  forwards. 

By  taking  away  the  teguments  of  one  finger,  say  the  middle, 
the  sheaths  of  the  flexor  tendons  will  come  into  view  ;  and  after 
the  removal  of  the  sheath,  the  arrangement  of  the  tendons  will  be 
manifest,  as  in  the  ring  finger. 

CENTRAL  MUSCLES  OF  THE  PALM. 

In  the  hollow  of  the  hand  lie  the  flexor  tendons,  with  some  other 
muscles.  Laterally  the  muscles  of  the  thumb  and  little  finger  form 
on  each  side  a  ball  or  prominence,  to  be  noticed  afterwards  ;  and 
the  group  on  the  inner  side  is  partly  covered  by  the  small  sub- 
cutaneous palmar  muscle. 


DISSECTION  OF  THE  HAHD. 


G. 


Fulmaiis  brevis. 

AWactor  pollicis. 

Fleior  Lrevis  pollicis  (outer 
hoad). 

Tendon  of  palmaria  longus. 

Adductor  minimi  digiti. 
£    Adductor  pollici*. 
F.     AWuotor  minimi  digiti 
K.  PioceB  of  tbo  ahcttth  of  tlio 

Dexor  tcndoua. 
u.     I'art  of  the  pulmar  fnsi;ia. 


N.     Pint      dorsal     interoBSeons 

O.  O.  Two  outer  lumbricales. 
R.     TenilnnB  nf  tha  flexor  dipt- 

orum  subllmis.  * 
S.      Tenitoa  of  flexor  eaipi  nl- 

T.  Flexor  snblimis  tcndona  in 
th«  palm  of  tbe  hand. 

W.  TeuJuii  of  flexor  profmulua 
lo  the  rin((  liuger. 

Z.     Anterior  siinulu*  ligament. 


Palmaris  brefis,  A. — This  aiiiall  aubcntanoona  muscle  is  un- 
attaiihod  to  Ixiae.  Consisting  of  fleshy  buncUes,  more  or  leaa 
separate,  which  arc  attached  to  the  palmar  fasciu,  L,  it  is  inserted 
into  the  stiu  at  Uie  inner  border  of  the  hand,  extending  dowa- 
wards  a  varying  digtance  from  the  piBifoiTa  bone.  Its  insertion  i8 
marked  by  a  surface  depression. 

Wlien  the  miisclo  contracta  it  elevates  the  skin  on  the  inncar 
side  of  the  hand,  and  increases  slightly  the  depth  of  the  palmar 
hollow. 

The  tendon  of  thepalfnaris  longus,  E,  enters  the  hand  over  thg' 
annidar  ligament :  from  its  ontcr  side  an  offset  is  prolonged  to 
the  thumb  mnscles,  wliHst  the  main  part  ends  in  the  palmar 
fascia. 

Tendons  of  the  flexor  eublmi's  digitorvm,  V. — Foar  in  number, 
they  are  directed  through  the  palm  over  tlie  deep  flexor  ;  and  at 
the  root  of  each  finger  one  enters  the  sbeath  of  the  digit,  K,  with 
a  tendon  of  the  deep  flexor.  Near  the  front  of  the  metacarpal! 
phalanx  each  is  slit  for  the  passage  of  the  deep  flesor  tendon,  Wj 
and  it  is  inserted  by  two  slips  into  the  sides  of  the 
phalanx,  about  half  way  along  the  hone. 

This  muscle  brings  tlie  middle  phalanges  towards  the  palm,. 
bends  thns  the  nearest  phalangeal  joints — the  first  stage  in 
movement  of  clostng  the  fingers.   As  the  fingers  are  approxlmat 
to  tlie  palm,  tho  mnscle  raises  the  mctw-ar[ial  phalanges  by  mei 
of  the  digital  sheaths  binding  it  to  the  bones  ;  and  it  acts  Snalhrj 
us  a  llexor  of  the  wristr-joiut. 
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T&ndans  of  the  flexor  prof  undue  (Plate  ix.),  also  four  in  number, 
cross  the  palm  beneath  the  superficial  flexor,  and  may  be  seen  pro- 
jecting slightly  on  the  sides.  Entering  the  digital  sheaths,  each 
is  transmitted  through  the  accompanying  flexor  sublimis  tendon, 
as  is  shown  on  the  ring  finger,  and  passes  onwards  to  be  inserted 
by  a  single  piece  into  the  base  of  the  last  phalanx.  Small  rounded 
muscles,  the  lumbricales,  are  attached  to  these  tendons  in  the  palm 
(Fig.  ii).. 

Between  each  tendon  of  the  deep  flexor  and  the  fore  part  of  the 
middle  phalanx  is  a  thin  membranous  band  (opposite  W)  uniting 
the  two,  which  is  called  "  ligamentum  breve  ;"  and  intervening  in 
like  >manner  between  each  piece  of  the  superficial  flexor  and  the 
fi:x)nt  of  the  metacarpal  phalanx,  is  another  "  ligamentum  breve," 
to  fix  this  tendon  to  the  underlying  bone. 

The  deep  flexor  draws  forward  the  last  phalanges,  and  bends  the 
last  phalangeal  joints.  Still  continuing  to  shorten,  it  assists  the 
superficial  flexor  in  bending  the  metacarpo-phalangeal  joints  in 
the  act  of  shutting  the  fingers ;  and  combined  with  the  same 
muscle,  it  will  flex  the  wrist  when  the  digits  are  closed. 

In  amputating  on  the  living  body  through  the  phalangeal 
articulations,  some  difficulty  is  experienced,  when  the  joint  is 
opened  at  the  back,  in  entering  the  knife  between  the  ends  of 
the  bones,  owing  to  the  flexor  tendon  drawing  tlic  distal  against 
the  nearer  phalanx  ;  and  this  difficulty  is  increased  in  the  case  of 
the  last  joint,  in  consequence  of  the  smallness  of  the  part  held 
preyenting  sufficient  force  being  employed  to  overcome  the 
tendon.  When  the  joint  is  opened  at  the  front  the  impeding 
t^idon  has  been  previously  cut,  and  the  operation  can  be  executed 
without  hindrance  to  the  passage  of  the  knife. 

Sheath  of  the  flex&r  tmdoney  K. — In  each  flnger  this  reaches 
from  the  palm  of  the  hand  to  the  last  phalanx.  It  is  constructed 
on  the  one  side  by  the  bones  ;  and  on  the  other  by  fibrous  bands, 
which  are  thixmest  opposite  the  joints :  these  thinner  pieces  have 
been  removed  in  the  dissection. 

A  synovial  membrane  lines  each  sheath,  projecting  into  the 
palm  of  the  hand,  where  it  is  closed ;  and  long  tapering  folds 
(vincula  vasculosa)  are  continued  from  it  to  the  tendons :  one  of 
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these,  coimetted  with  the  deep  flexor,  is  shown  in  the  opcutd 
sheath  of  the  ring  finger.  In  the  thumb  ond  the  little  finger  the  . 
BjTiovial  membrane  of  the  sheath  is  continued  upwards  into  a 
lujge  Bjnoyial  membrane  which  surrounds  the  tendons  of  both 
flexors  beneath  the  annuhtr  ligament. 


SUPERFICIAL  ARTERIES  OF  THE  HAND. 
The  arrangement  of  the  superficial  palmar  ai-ch  and  its  offsets, 
which  Ib  described  as  tlie  usual  one,  ia  figured  here,  but  man; 
hands   were  exommed  before  this  condition  was  fomid.     The 
arteries  to  the  thumb  and  the  radial  side  of  the  fore  finger  will  be   ■ 
described  in  the  csplanation  of  Fig.  ii. 


a.  Uluar  artery  in  the  forearm. 

b.  Kulial  artery  iu  the  formnn. 
e.   BupcT&cuLl  palmar  arch. 

d.  Saperlicial  volar  lii-anch. 
/.  Four   digital    linmcLea    of   I'bt 
BupsrSoial  piilmur  arch. 


j(,  Coinmunicating  artery  from  tlie 
palmar  arch  to  the  ndU] 
liranch  of  tlie  index  finger. 

k.  Couiniunicatiug  branclL  to  tbe 
ilflpp  arch  from  tie  (li^laJ 
artery  of  the  little  Eager. 


The  ulnar  artery,  a,  enters  the  hand  over  the  ominlar  ligamEoit, 
and  cm^ing  towards  the  ball  of  the  thimib  forma  the  superficial 
pitlmar  arch  i  it  supplies  branches  to  the  greater  number  of  the 
digits. 

The  siqierjicml  palmar  arch — the  continuation  of  the  ulnar 
artetj' — lies  across  the  hollow  of  the  hand,  botwocn  the  lower   ' 
Iwrdcr  of  the  annular  lignment  and  the  ball  of   the  tbnmb. 
With  iu  conyexity  towards  the  fingers,  it  reachcfl  nearly  as  far   ■ 
forwards  as  a  line  across  the  palm,  from  tlie  middle  of  the  fi 
between  the  thumb  and  the  fore  finger.    Diminisliing  in  size, 
ends  externally  by    joining   branches  of   the  radial,   viz^   the  l 
suixa-ficiiil  volar  branch,  rf,  pretty  constantly,  and  oceaaioually 
the  branch  to  the  radial  side  of  the  forefinger  (Fig,  ii.,  d)  by 
means  of  the  small  communicating  branch,'^. 

At  its  inner  end  the  arch  is  covered  by  the  palmaris  brevis  I 
muscle)  A,  and  thence  to  the  ball  of  the  tliumb,  by  the  intcga- 
ments  and  the  palmar  fiiscia :  it  rests  on  the  tendons  of  tJie  i 
flexors  of   tlie  digits,   and   on  the  uluar  and  median  nerves. 
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Companion  yeinB  lie  on  the  sides  of  the  artery.  From  the 
concarity  of  the  arch  spring  small  unnamed  offsets ;  and  firom 
the  conyexity  digital  arteries  proceed. 

The  digiial  arierieSy  four  in  number,  and  marked  each  with  the 
letter  /  supply  three  digits  and  a  half.  In  their  coarse  to  the 
digits  the  three  outer  lie  oyer  interosseous  spaces,  whilst  the 
other  is  placed  along  the  inner  part  of  the  palm  ;  and  at  the  cleft 
of  the  fingers  they  diyide,  except  the  most  internal,  into  two  for 
the  contiguous  sides  of  the  digits.  Coursing  along  the  fingers 
they  are  united  by  a  loop  behind  each  phalangeal  jomt ;  and  at 
the  end  of  the  finger  they  terminate  in  a  loop  which  gives  offsets 
to  the  tip,  as  is  seen  on  the  fourth  digit. 

The  following  communications  take  place  between  the  digital 
arteries  of  the  ulnar  and  the  branches  of  the  radial.  At  the 
inner  side  of  the  palm  the  branch  A,  which  springs  from  the 
arteiy  to  the  inner  side  of  the  little  finger,  joins  eitlier  the  deep 
arch  or  an  interosseous  branch  ;  at  the  roots  of  the  fingers  the 
digital  arteries  anastomose  with  the  interosseous  branches  of  the 
deep  arch ;  and  at  the  tip  of  the  fore  finger  the  digital  artery  on 
the  nlnar  side  inosculates  with  the  arteria  radialis  indicis. 

In  the  hand  the  large  digital  vessels  and  nerves  lie  over  the 
intervals  between  the  metacarpal  bones ;  and  in  the  fingers  they 
occupy  the  sides.  Incisions  into  the  palm  of  the  hand  can  bo 
made  therefore  with  least  injury  over  the  line  of  the  metacarpal 
bones  ;  and  into  a  finger,  along  its  centre. 

Wounds  of  arteries  in  th0  palm  of  the  hand  are  followed 
generally  by  copious  bleeding,  in  consequence  of  the  numerous 
communications  between  the  chief  vessels.  In  an  injury  of  the 
superficial  palmar  arch,  at  e,  for  instance,  blood  will  be  Himishcd 
by  the  ulnar  trunk,  a.  And  though  this  source  might  be  cut  off 
by  a  ligature,  the  blood  could  be  supplied  by  the  radial  artery  to 
the  other  end  of  the  arch,  through  the  anastomosing  branches,  d, 
and  g;  or  through  the  anastomoses  above  described  of  the 
digital  with  the  interosseous  arteries,  and  with  the  arteria 
radialis  indicis:  In  such  an  arrangement  of  the  vessels  as  that 
delineated  in  the  Figure,  the  bleeding  from  the  wound  might  be 
commanded  by  placing  a  ligature  on  each  side  of  the  orifice  in 
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the  artery  ;  or,  as  is  more  coinnionly  done,  by  stopping  the 
ciirroiits  in  llie  radial  and  ulnar  tranks  by  presRUre  above  the 
wrist,  and  by  applying  a  fiT^duated  compress  to  the  seat  of  injiuy. 
If,  wlien  the  orifice  of  tiie  artery  bas  not  been  secured  liy  % 
thread,  pressure  has  been  found  ineffectual  in  stopping  tha 
bleeding,  ligature  of  the  ulnar  artery,  or  of  this  and  the  radial, 
would  have  to  be  performed  in  addition  to  a  compress  to  tils' 
wonnd. 

But  there  is  an  occasional  condition  of  the  vessels,  which  tenden 
the  arrest  of  the  hemorrhage  difficult  unless  the  artery  is  tied  in 
the  wouJid,  For  instance,  a  third  artery,  sometimes  as  large  as  either 
the  i-adial  or  the  ulnar,  may  join  the  middle  or  the  outer  part  of 
the  superficial  [Jaimar  arch,  so  as  to  bring  blood  freely  to  the  wound. 
And  as  ihis  vessel  (usually  an  offset  of  the  anterior  interosseous, 
but  sometimes  of  the  radiid*)  courses  with  the  median  nerve 
beneath  the  annular  ligament,  and  generally  beneath  the  mnsde^ 
pressure  woolil  not  be  productive  of  much  benefit  in  stopping  tha 
current  in  it,  and  ligature  of  it  would  be  scarcely  practicable. 
Recurring  bleeding  with  the  existence  of  this  atat*  of  the  vesEClft 
would  be  qnite  uncontrollable  by  the  aoxihary  means  which  would' 
anvst  it  when  the  ordinaiy  arrangement  esisted. 
'  As  the  state  of  the  pahnar  wound  is  sometimes  unfavourable  to 
any  attempt  to  place  a  ligature  on  the  vessel  there,  and  as  surgeonB 
Lave  a  reasonable  dis inclination  to  enlarge  wounds  of  the  paint 
to  search  for  the  bleeding  orifice,  ligature  of  the  brachial 
has  been  practised  when  the  bleeding  resists  the  usual  means 
stopping  it.  The  following  case,  illustrative  of  the  ineffiefii^ 
Bocnring  the  main  trunk  of  the  limb  at  a  distance  from  tha 
wound  when  a  large  branch  joins  the  arch  directly,  as  in  tiB 
condition  supposed,  is  instractive. 

"  A  young  man  wounded  bis  [ulmar  arch :  secondary  haemorrhage: 
took  place  several  times  ;  the  radial  and  nlnar  were  tied,  but  tba 
bleeding  returned  ;  an  artery  of  some  size,  a  "  vas  aberrans," 
discovered  beating  in  the  middle  of  the  forearm,  close  under  thof 

*  Examples  of  these  oonditiona  of  tho  arteries,  coIlBCtorl  chiuAf  by  ] 
Quiuu,  are  conUiiied  in  tlie  muwiun  of  ITaivursit;  CdleKe,  IxiDdoii. 
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akin  ;  a  ligature  was  pnt  on  the  brachial  in  the  middle  of  the  arm, 
with  the  hope  of  getting  aboTe  the  origin  of  the  abnormal  branch ; 
it  (the  unnsnal  branch)  continued  however  to  pulsate  after  the 
ligature  was  tightened  ;  the  ras  aberrans  itself  was  therefore  tied 
at  once,  close  below  the  elbow,  but  notwithstanding  all  these  pre- 
cautions, hsemorrhage  occurred  on  the  following  day  as  violent  as 
ever ;  the  wound  (in  the  palm)  was  a  second  time  enlarged,  and 
fortunately  the  blood  burst  forth  at  the  time  of  operation  and  the 
wounded  artery  was  easily  tied :  the  patient  recovered  rapidly."* 

The  result  of  ligature  of  the  brachial  in  the  above-cited  case 
teaches,  that  tying  the  vessel  in  the  wound  of  the  palm,  if  such  a 
step  is  possible,  is  to  be  preferred  to  a  distant  operation  on  the 
main  arteiy  of  the  limb,  in  those  instances  in  which  the  surgeon 
Buspects  that  a  large  unusual  median  artery  joins  the  superficial 
palmar  arch. 

SUPERFICIAL  NERVES  OF  THE  HAND. 

The  median  and  ulrfar  nerves  divide  in  the  palm  of  the  hand 
into  large  branches,  which  end  on  the  digits  as  the  nerves  of 
touch.  They  give  branches  to  the  superficial  muscles;  and  the 
ulnar  nerve  supplies  also  the  deep  muscles  by  means  of  a  special 
offset. 


1.  Trunk  of  the  median  nerve. 

2.  First  digital  branch. 

3.  Second  digital  branch. 

4.  Third  digital  branch. 

5.  Fourth  digital  branch. 

6.  Fifth  digital  branch. 


7.  Communicating    branch    from 

tlie  median  to  the  ulnar. 

8.  Outer   digital    branch    of   the 

ulnar. 

9.  Inner    digital   branch    of  the 

ulnar. 
10.  Trunk  of  the  ulnar  nerve. 


The  median  nervey  1,  is  the  larger  of  the  two  trunks  distributed 
in  the  hand.    Issuing  from  beneath  the  annular  ligament,  it  is 

♦  This  caae  \a  reported  by  Mr.  Cadge,  in  the  part  of  Morton's  Surgical 
Anatomy  which  was  completed  by  him  (London,  1860,  p.  371).  The  artery 
named  "  vas  aberrans,"  does  not  correspond  with  the  arteries  commonly  so 
called  ;  and  it  was  probably  the  '*  median  artery,"  which  sometimes  arises 
from  the  lower  end  of  the  brachial,  and  joins  the  palmar  arch,  as  Plate  45 
of  Mr.  Quain*8  work  on  the  Surgical  Anatomy  of  the  Arteries  illustrates. 
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consnmed  chiefly  in  five  digital  branches,  which  snpply  lioth  biiJub  I 
of  each  of  the  three  outer  digits,  and  the  outer  side  or  half  of  1 
the  ring  finger.  Comparatively  few  branches  are  f\inuahecl  to  [ 
muscles. 

The  diyHal  hrandtte  are  continued  throngh  the  palm  of  the  ] 
hand,  and  along  the  sides  of  the  digiU  to  the  extremity,  where  J 
they  end  In  a  tufb  of  offsets  for  the  snp])ly  of  the  ball  and  noil- 
pulp  of  the  finger.    To  tlie  skin  of  the  palm  and  the  euriace  of  J 
the  digits  they  give  many  branches. 

Two  of  them  supply  Inmbncal  muscles;  thns  the  third  nerr^  4^  I 
gives  a  branch  to  the  most  external  lumbricalis ;  and  the  ibarUi  \ 
nerve,  5,  to  the  next  following  muscle. 

Muscular  branc/ies. — Part  of  the  fleshy  ball  of  the  thumb  is 
supplied  by  the  branch,  8 ;  this  is  distributed  to  the  maseles 
outside  the  lonff  flexor  tendon,  viz.,  to  the  abductor  poUicis,  B, 
upponens  pollids,  C,  and  the  outer  head  of  the  short  fieior,  D. 

If  the  median  nerve  was  cut  tlirongh  close  to  the  annular'] 
ligament,  sensibility  would  be  destroyed  in  the  palmar  aorface  of  the  I 
lisnd  and  fingers  outride  a  line  di'awn  from  the  middle  of  the  ring  I 
linger  to  the  wrist;  and  it  would  be  diminished  at  the  dorsal  aspect  J 
of  the  three  outer  digits  beyond  the  metacarpo-phalangeal  joinb^  J 
where  ofi'seta  from  the  anterior  digital  nerves  ramify. 

The  muscles  of  the  thumb  before  referred  to  as  supplied  by  tha  I 
median,  and  marked  B,  C,  and  D,  together  with  the  onter  two.  I 
lumbricalcE,  would  be  paralysed. 

The  ulnar  nm-tv,  10,  divides  on  the  annular  ligament  into  i 
superficial  or  digital,  and  a  deep  or  muscular  jiart. 

From  the  superficiaJ  part  two  digital  hranrhes,  8  and  9,  ore  I 
funiislicd  to  the  Uttlo  finger  (both  sides),  and  to  half  the  ring  I 
finger ;  these  have  a  similar  distribution  to  the  digital  nerves  of  \ 
the  median. 

Tile  branch  marked  9  sends  offsets  to  the  palmaris  brevia  \ 
muscle,  and  the  iute-guments  of  the  inner  part  of  the  Hand  ;  and  j 
the  external  of  the  two,  8,  receives  a  connecting  branch,  7,  fr 
the  median  nerve. 

Insensibility  of  the  palmar  snrface  of  the  hand  and  fingers^  l 
iusidc  a  Imc  from  the  ring-finger  to  the  wrist,  follows  incision  of  I 
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the  trunk  of  the  nhiar  nerre  ;  and  the  power  of  feeling  would  l>e 
lost  at  the  same  time  aa  the  back  of  the  two  inner  finfcers  which 
are  snpplied  by  the  same  nerve.  Besides  the  paralysis  of  the 
deep  muscles. attending  injuiy  of  the  nerve,  to  he  specified  in 
the  description  of  Fig.  ii,  the  small  palmaris  muscle,  A,  will 
loee  its  power  of  contracting. 

Figure  II. 

< 

Most  of  the  special  muscles  of  the  hand,  and  the  deep  palmar 
arch,  with  its  companion  nerve,  are  represented  in  the  right-hand 
figure  of  the  Plate. 

This  dissection  follows  the  preceding,  and  to  carry  it  out  the 
superficial  palmar  arch  and  the  ulnar  and  median  nerves  arc  to  be 
cut  through  at  the  annular  ligament,  and  are  to  l)e  taken  away : 
then  the  superficial  and  deep  flexor  tendons  having  been  cut 
at  the  same  spot,  are  to  be  thrown  forwards  to  the  digits — the 
Imnbrical  muscles  attached  to  the  deep  tendons  being  cleaned  as 
the  superficial  tendons  are  raised. 
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All  the  muscles  which  have  both  origin  and  insertion  in  the 
hand  will  be  now  described,  with  the  exception  of  the  iwlmaris 
brevis.  They  consist  of  three  sets  :  a  thumb  group,  a  little- 
finger  group,  and  a  central  group  for  the  other  digits. 


B.  Abductor  pollicis. 

C.  Opponens  pollicis. 

D.  Oater   head   of    flexor    breviB 

pollicifl. 

F.  Inner  head  of  flexor  brevis. 

H.  Addoctor  pollicis. 

J.  Abdnctor  minimi  digiti. 

K.  Flexor  brevis  minimi' digitL 

L.  Addacto|  minimi  digiti. 


M.  Tendon    of   the   flexor  longos 

pollicis, 
N.  First  dorsal  interosseous. 
0.   Lumbricales  muscles. 
P.   Interossei  of  the  hand. 
R.   Tendons    of    flexor   digitorum 

sublimis.  • 

S.  Tendon  of  flexor  carpi  ulnaris. 
T.  Tendon  of  flexor  car|)i  radialis. 
y.  Tendons  of  flexor  profundus. 


The  thumb  muselss^  four  in  number,  consist  of  an  abductor,  an 
adductor,  and  a  flexor,  with  a  special  muscle  to  oppose  the  thumb 
to  the  other  digits. 
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Ahdudtff  poUicig,  B. — Tliis  is  the  moBt  enperficial  mnacle.  It 
arises  b«hmd  from  Uio  annular  ligament)  and  the  ridge  of  the 
trapoKimn  bone  ;  and  is  inserted  by  a  tendon  into  the  ontstde  of 
the  base  of  tlie  first  phalanx. 

The  muscle  draws  away  the  thumb  &om  the  index  finger. 

AiirJadvr  jiuHicis,  H. — The  oi-igin  of  the  muscle,  wluch  is  not 
always  separate  from  the  inner  head  of  the  flexor  brcvis,  is  fixed 
to  the  ridy;e  on  tlie  palmar  surface  of  the  metacari)al  bone  of  the 
middle  finger  ;  and  the  muscle  is  inserted  with  the  inner  head, 
F,  of  the  short  flexor  into  the  inner  side  of  the  base  of  the  first 
phalanx. 

By  its  action  the  thumb  is  placed  on  the  palm  and  the  fore 
finger,  so  as  to  deepen  externally  the  hollow  of  the  hand. 

Opponens  poUicis,  C. — The  muscle  is  partly  covered  by  the 
abductor,  and  arisca,  like  it,  from  the  annnlar  ligament  and  the 
prominence  of  tlie  trapczinm  boue  :  it  is  inserted  into  the  meta- 
carpal bone  of  the  thumb  alon^  the  outer  edge. 

Tliis  muscle  abducts  the  metacarpal  bone,  and  bo  moves  it 
to  allow  the  ball  of  the  thumb  to  be  turned  opjHisite  the  boll  of 
each  digit,  as  in  the  act  of  picking  up  a  {lea  with  the  tlinmb  and 
a  finger. 

Tiie  pexor  brevis  poUieis  is  divided  into  two  pieces  or  beadK,  D 
and  F,  at  its  insertion  into  the  thumb.  Single  at  its  hinder 
attachment  or  origin,  it  is  fixed  to  the  annular  ligaments  near  iJie 
lower  edge,  to  two  carpal  bones  (os  trapezoides  and  os  magnom), 
and  to  the  bases  of  the  two  metacarpal  bones  answering  to  the 
two  carpals.  The  fibres,  collected  into  two  bundles  which  are 
separated  by  the  tendon,  M,  of  the  long  flexor,  are  inserted  into 
the  sesamoid  bones,  and  the  base  of  the  first  phalanx — the  outer 
head,  D,  joining  the  abductor,  and  the  muer  head,  F,  blondiiig 
with  the  adductor  imliicis. 

Tliis  muscle  bends  the  melacarpo-phatangeal  joist  of  the 
thumb  ;  it  draws  inwards  also  the  thumb  over  th»  palm  and' 
approaches  it  to  the  other  digits. 

Litik-finger  muscles. — The  gronp  of  masclefl  connected  with  the 
little  finger  contains  three,  viz.,  an  abductor,  an  addnctor,  end  a 
abort  flexor,  as  in  the  thumb  ;  but  the  tiexor  is  sometimes  abaent. 
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Abdtietar  mmmi  digiH^  J,  arises  behind  ft-om  the  pisiform  bone  ; 
and  is  inserted  into  the  base  of  the  first  phalanx  on  the  inside, 
sending  an  offiset  to  join  the  extensor  tendon.* 

It  draws  the  little  from  the  ring  finger,  and  assists  in  bending 
the  metacarpo-phalangeal  joint. 

Adductor  mmmi  digiHy  vel  opponens,  L,  arises  posteriorly  from 
the  annnlar  ligament,  and  the  hook  of  the  unciform  bone  ;  and  it 
is  inserted  into  the  inner  side  of  the  fifth  metacarpal  bone. 

The  fibres  shortening  as  they  contract,  would  draw  forwards  the 
metacarpal  bone,  and  deepen  the  hollow  of  the  palm. 

FUxcr  br&vis  minimi  digitiy  E,  takes  origin  from  the  annular 
ligament  and  the  unciform  process,  superficial  to  the  preceding 
muscle;  it  is  inserted  with  the  abductor  into  the  base  of  the  first 
phalanx. 

By  its  position  in  the  hand  this  muscle  is  enabled  to  act  as  a 
flexor  of  the  metacarpo-phalangeal  joint. 

In  the  central  gr(Axp  of  the  hand  are  included  superficial  and 
deep  muscles  :  the  former,  or  the  lumbricalcs,  are  attached  to  the 
deep  flexor  tendons;  and  the  latter,  the  interossei,  lie  between  the 
metacarpal  bones. 

The  hmbrical  muscles^  four  in  number,  and  marked  by  the  letter 
O,  arise  firom  the  tendons  of  the  flexor  digitorum  profundus,  near 
the  wrist.  Placed  on  the  radial  side  of  the  tendons,  each  joins, 
opposite  the  metacarpo-phalangeal  joint,  the  extensor  tendon  on 
the  back  of  the  first  phalanx.  The  two  external  muscles  arise 
each  from  a  single  tendon,  and  the  two  internal  from  two  tendons 
for  each. 

They  flex  the  metacarpo-phalangeal  joints  by  bringing  forwards 
the  first  phalanges,  and  assist  the  special  flexors  in  closing  the 
fingers. 

The  inierasaei  muscles  occupy  the  inter-metacarpal  spaces — two 
being  present  in  each  space  except  the  firsts  in  which  there  is  only 
one  :  theyare  divided  into  two  sets,  palmar  and  dorsal. 

The  dorsal  set,  four  in  number,  are  shown  in  Plate  xi.    Each 

*  Lehre  von  den  Muskeln,  &c.  Yon  Friedrich  Wilhelm  Theile.  Leipzig, 
1841,  p.  288. 
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ariaos  Ih)tn  tho  two  bones  bounding  the  metacarpal  Epace,  and  i 
imiert«d  into  tlie  base  of  the  metacarpal  phalanx,  chiefly  into  tlia 
bone,  though  it  joins  also  the  extensor  tendon  by  a  fibrons  process. 
The  first  or  most  external,  whJeh  is  sometimes  called  tibdactor 
indicis,  is  the  lai^est :  it  is  marked  by  K. 

These  muscles  act  as  abductors  of  the  fore  and  ring  Gngers  from 
the  middlu  one  ;  and  they  can  move  the  last-mentioned  digit  to 
each  Bide  of  a  line  paHsing  lengthwise  through  it.  The  first  may 
odduct  the  metacarpal  bone  of  the  thumb  to  that  of  the  index 
finger. 

The  palmar  sei,  only  three  in  number,  lie  in  the  three  inner  i 
Bpaces ;  and  the  middle  finger  does  not  rueeire  any  of  this  set.  J 
Arising  from  the  metacarpal  bone  of  the  finger  to  which  ( 
belongs,  tboy  are  insurtcd,  like  the  doi-sol,  into  the  nearest  phalanx  J 
of  their  fingers ;  each  has  but  a  slight  attachment  to  the  bone^  | 
blending  most  with  tlie  extensor  tendon.' 

When  acting  they  bring  together  the  separated  fingers,  and  will  1 
draw  the  fingers,  into  which  they  are  inserted,  viz.,  the  for^  ringtiT 
and  little,  towards  the  middle  digit. 


DEEP  ARTEKIES  OP  THE  HAHD. 

The  radial  artery  ends  in  the  palm  of  the  hand  by  forming  s 

arch :  and  it  ftimisbes  aiicries  to  tho  digit  and  a  half  loft  iut4 

supplied  by  the  nhiar  trunt.    It  enters  likewise  into  nomerotu] 

communications  nith  ofFsetii  of  the  ulnar  artery. 

e.    Commuaicattng  bianch  to  tli<tl 
deep  uicli  from  tbo  dj^ta! 
Brtary  to  the  little  finger. 
/,/,   Two    iium  interoBeaons   KT-M 


e.    Large  iirtery  of  the  tbumb. 
d.  Distal  artery  to  the  radio!  sids 
of  tho  fote  Cnger. 


h,  h,  Oflaets  to  limibriiwl  raniolefl.  I 


Radial  arfery. — Passing  into  tlie  hand  through  tho  first  inte 
osseous  space,  it  furnishes  digital  arteries  to  iho  thumb  and  the  I 
fore  finger,  and  ends  in  the  deep  palmai-  aruh. 

*  This  diIfe^sD<^e  in  the  insertion  of  the  dorsal  and  [Milniiu-  sets,  is  stated  by  | 
Theile  in  the  work  on  the  miudes  before  quottd,  p.  SS6, 
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The  difiial  artery  of  the  thumb,  e  (art.  magna  poUicis),  courses 
along  the  metacarpal  bone,  and  divides  near  the  joint  between  this 
and  the  j^ialanx  into  two  branches  :  these  supply  the  sides  of  the 
thnmby  and  join  at  the  tip  in  the  usual  wav. 

The  digital  artery  of  the  index  finger,  d  (art.  radialis  indicis),  lies 
along  the  second  metacarpal  bone,  and  issuing  from  beneath  the 
adductor  pollicis,  H,  runs  on  the  radial  border  of  its  digit  to  the 
extremity,  where  it  anastomoses  with  the  digital  artery  from  the 
superficial  arch.  Sometimes  it  joins  the  superficial  palmar  arch 
through  a  branch,  g.  Fig.  I. 

The  deq^  palmar  arch,  a,  is  the  curve  formed  by  the  radial 
artery  at  its  ending.  It  reaches  from  the  first  to  the  fourth 
interosseous  space  ;  it  lies  near  the  carpus,  and  is  rather  convex 
forwards,  like  the  superficial  arch.  At  the  inner  end  it  communi- 
cates with  the  profrmda  branch,  h,  of  the  ulnar,  and  with  the 
branch,  «,  belonging  to  the  digital  artery  to  the  inner  side  of  the 
little  finger.  The  arch  has  a  deep  position  in  the  hand  ; — 
internally  it  is  covered  by  the  adductor  minimi  digiti,  L  ;  exter- 
nally by  the  inner  head  of  the  flexor  brcvis  pollieis,  F  ;  and 
between  these,  by  the  flexor  tendons  :  it  rests  on  the  three  middle 
metacarpal  bones,  and  their  intervening  muscles. 

Offsets  of  the  arch. — From  the  concavity  small  offsets  are 
directed  back  to  the  carj^us.  Three  small  iwrforaVmg  arteries 
pierce  the  three  inner  dorsal  interosseous  muscles  to  reach  the 
back  of  the  hand.    Its  chief  branches  arc  described  below  : — 

Interosseous  branches,  f  /. — Only  two  of  these  now  appear,  and 
the  other  lies  beneath  the  adductor  pollieis :  they  extend  to  the 
clefts  of  the  fingers,  giving  muscular  twigs,  and  end  by  joining 
the  digital  arteries  of  the  superficial  arch. 

Muscular  branches,  A,  A,  supply  the  two  or  three  inner  lumbrical 
muscles. 

Through  the  communication  of  the  radial  with  the  ulnar 

arteiy,  at  the  inner  side  of  the  hand,  blood  would  find  its  way 

directly  into  the  superficial  palmar  arch  after  ligature  of   the 

nlnar  trunk  above  the  wrist ;  and  by  means  of  the  anastomoses 

between  the  branches  of  tlie  two  arteries  (p.  89),  blood  would 

be  conveyed  from  the  superficial  to  the  deep  arch. 

ji 
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■Wounds  of  the  deep  ardi  ore  rare,  in  conseqnencc  of   if«  I 
deeper  and  securer  position  in  the  hand  j  and  ligatnre  of  th*  I 
vessel  would  bo  oftentimes  impossible.    Supposing  Uie  ivonnded  1 
vessel  cannot  be  reached,  the  bleeding  would  most  probably  be  1 
arrested  by  a  graduated  compress  to  the  wound,  and  by  prcseare  I 
on  the  radial  and  ulnar  art«rica  in  the  lower  third  of  the  forearm.  J 
If  those  means  fail  to  stop  the  bursting  forth  of  the  blood,  J 
ligature  of  the  radial  artery — the  chief  vessel  entering  the  arch- 
would  probably  be  effectual  in  commanding  the  hiemorrhoge.  ^ 
Should  bleeding  still  occur,  and  possibly  from  large  communi- 
cating branches  with  the  nlnar  artery,  for  no  large  unusual  artery 
joins  t!ie  deep  arch,  tying  the  ulnar  trunk  might  be  tried.     Ax  a 
last  resource  ligature  of  the  brachial  artery  remains. 


DEEP  NERVE  OF  THE  PAUL 

The  ulnar  nerve  is  distributed  to  those  muscles  of  the  inner  1 
and  deep  parta  of  the  palm,  which  do  not  receive  branches  from  I 
the  median  neii'e. 

I,  I.     BraniihuB   to   the    lumbrical      i      2.  Deep  pulmnr  bnmcli  of  tlie  ul 
1     3.  Trunk  of  iho  ulnar  ner 

The  deep  palmar  branch,  2,  of  the  ulnar  nerve,  arising  near  t 
wrist,  passes    deeply  between    the   flbjtor  brevis  and  abductorl 
minimi  digiti,  or  through  the  adductor  muscle,   L,  as  in  the 
Figure,  and  accompanies  the  radial  arch  to  Uie  fii^t  intcrosseona 
space,  where  it  ends  by  supplying  the  adductor  pollicis,  H,  and 
the  inner  head,  F,  of  tlie  flexor  brevis  pollicis. 

Muscular  offaeU  are  furnished  to  the  muscles  of  the  little  fin{ 
viz.,  abductor,  J,  flexor  brovlB,  K,  and  adductor,  L  ;  to  all  lhe| 
seven  interossei  mnscles  ;  and  to  tlie  inner  two  limibriealeB. 

All  tJie  muscles  of  the  hand,  excc])t  two  and  a  half  of  thai 
iJiunib  and  the  two  outer  lumbricales,  receive  branches  from  1 
deep  port  of  the  ulnar  nerve.  Destruction  of  the  trunk  of  thev 
ulnar  acne  in  the  arm  would  affect  the  movements  of  the  thai 
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and  fingers ;  bat  notibfy  tfaoee  of  the  little  and  ring  fingers, 
whofle  short  or  hand  mnades  dep^d  solely  on  the  nlnar  nenre  for 
thdr  oontnctfle  power. 


DESCRIPTION  OF  PLATE  XL 


The  dissection  of  the  snperficial  moscles  and  vessels  on  the 
back  of  the  forearm  and  hand  is  here  illostrated. 

This  yiew  was  obtained  by  reflecting  the  int^nmcnts  finom  the 
elbow  ta  the  roots  of  the  fingers;  and  by  remoTing  the  deep 
£Eiscia,  with  the  exception  of  the  posterior  annular  ligament  near 
the  wrist.  The  fore  finger  was  then  denuded  of  its  cutaneous 
ooTeringSy  to  trace  the  extensor  tendon  to  the  end. 

SUPERFICIAL  MUSCLES. 

At  the  back  of  the  forearm  are  placed  the  muscles  which 
oppose  by  their  action  the  muscles  in  front ;  and  as  the  anterior 
group  consists  of  flexors  and  pronators,  so  the  posterior  includes 
their  antagonists — extensors  and  supinators. 

The  posterior  set  is  divided,  like  the  anterior,  into  superficial 
and  deep  layers.  In  the  superficial  layer  are  contained  one  supi- 
nator, and  the  extensors  of  the  wrist  and  digits,  wliich  are 
indicated  below  by  the  letters  of  reference. 

A  few  of  the  deeper  muscles  appear  near  the  wrist,  but  these 
will  be  described  with  Plate  xii. 


A.  Biceps  bndiii  muscle. 

B.  Supinator  longas. 

C.  Extensor  carpi  radialis  longior. 

D.  Extensor  carpi  radialis  brerior. 
E  Extensor  digitorum  communis. 
F.  Extensor  minimi  digiti. 

O.  Extensor  carpi  ulnaris. 

U.  Anconeus. 


J.    Brachialis  anticus. 

K.  Extensor   ossis  nietaoarpi   pol* 

licis. 
L.    Extensor  primi  internodii  pol- 

licis. 
N.  Extensor     secundi      internodii 

pollicis. 
O.   Dorsal  interosseous  muscles. 

H  2 
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P.  Fibrous  bands  joining  the  ex- 
tensor tendons  near  the 
knuckles. 

E.  Expansion  from  the  extensor 
tendon  opposite  the  finger 
joints. 


S.   Splitting  of  the  extensor  tendon. 
T.  Insertion  of  the  extensor  tendon 

into  the  last  phalanx. 
V.  Tendon  of  the  indicator  ronscle. 
X.  Posterior  annular  ligament, 
t    Deep  fascia  of  the  arm. 


The  stipinator  longtts,  B  ("  brachio-radialis,"  Seem.),  is  the  most 
external  muscle  ;  it  appears  also  in  the  anterior  yiew  of  the  fore- 
arm, with  the  description  of  which  (Plate  viii.)  part  of  its  anatomy 
has  been  given. 

Arising,  as  before  said,  from  the  two  upper  thirds  of  the 
condyloid  ridge  of  the  humerus,  and  from  the  intermuscular 
septum,  it  is  inserted  into  the  radius  close  to  the  root  of  the 
styloid  process. 

Narrowed  at  the  origin,  it  is  widened  below  the  elbow^  over  the  ' 
subjacent  muscles  forming  the  prominence  of  the  outer  part  of 
the  forearm.  The  anterior  border  touches  the  brachialis  anticus, 
J,  the  biceps.  A,  and  the  pronator  teres  (Plate  viii.)  ;  and  the 
posterior  edge  is  in  contact  with  the  extensor  carpi  radialis 
longior,  C,  and  with  the  extensor  carpi  radialis  brevior,*  D. 
Near  its  insertion  the  tendon  is  covered  by  the  extensors  of  the 
thumb. 

This  supinator  acts  mostly  as  a  flexor  of  the  elbow  joint.  If 
the  hand  is  greatly  pronated,  the  muscle  can  draw  backwards  the 
radius  to  a  certain  extent ;  and  if  the  hand  is  much  supinated, 
the  lower  end  of  the  radius  will  be  moved  somewhat  forwards  as 
in  pronation  ;  in  both  cases  the  hand  is  brought  into  a  state  mid- 
way between  pronation  and  supination  (Theile). 

*  This  projection  backwards  of  the  supinator  so  as  to  touch  the  cxtenaor 
carpi  nwlialis  brevior  is  not  referred  to  by  anatomists  of  authority.  It  is  not 
represented  by  Albinus  in  his  standard  work,  Tabulae  Anatomic®  Muscu- 
lorum Homiuis.  Lond.  1747  ;  nor  in  the  modem  work  of  Bourgery  and 
Jacob,  Traite  complet  de  TAnatomie  do  1' Homme.  Paris,  1833.  Neither 
Theile,  in  his  treatise  on  the  muscles  in  Soemmerring's  Anatomy  (Lehre  von 
den  Muskelm,  &c.  Leipzig,  1841) ;  nor  Henle,  in  his  recent  Handbuch 
der  Systematischen  Anatomic  des  Meuschen,  Dritte  Abtheilung,  Braun- 
schweig,  1858,  takes  notice  of  the  fact.  Cruveilhier  is  silent  also  respecting 
this  connection  of  the  muscle  in  his  systematic  work,  Traits  d'Anatomie 
descriptive.     Deuxi&me  edition.     Paris,  1843. 
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The  exlmsar  carpi  radtalis  longioTy  C,  arises  from  the  lower 
third  of  the  outer  condyloid  ridge  of  the  humerus,  and,  below 
the  elbow,  from  the  intermuscular  septum  between  it  and  the 
following  extensor.  In  the  lower  part  of  the  forearm  its  tendon 
passes  through  the  posterior  annular  ligament  M[ith  the  shorter 
extensor,  and  is  inserted  into  the  base  of  the  metacarpal  bone  of 
the  index  finger. 

The  muscle  is  superficial  above  and  below,  but  it  is  covered  by 
the  supinator  longus  in  the  upper  part  of  the  forearm. 

The  extensor  carpi  radialis  brevior,  D,  takes  origin  from  the 
outer  condyle  of  the  humerus  by  the  common  tendon,*  and  from 
the  capsule  of  the  elbow  joint.  Beyond  the  annular  ligament 
the  tendon  is  inserted  into  the  base  of  the  metacaq)al  bone  of  the 
second  finger. 

This  extensor  is  superficial  in  great  part,  but  two  muscles  of 
the  thumb,  K  and  L,  rest  on  it  below.  Along  the  outer  edge  lie 
the  long  radial  extensor  of  the  wrist,  and  the  long  supinator. 

Both  radial  extensors  draw  backwards  the  hand,  extending  thus 
the  wrist.  The  longer  muscle  can  assist  the  supinator  in  bending 
the  elbow  ;  and  the  shorter  one  may  help  in  straightening  the 
elbow  after  the  joint  has  been  bent. 

Extensor  digitorumcommunia^T^.  Attached  above  by  the  common 
origin,  it  ends  below  in  four  tendons  :  these  cross  the  back  of  the 
hand,  and  are  inserted  into  the  middle  and  ungual  phalanges  of 
the  fingers. 

On  the  hand  the  little  finger  tendon  is  often  united  in  part 
with  that  of  the  ring  finger.  Near  the  knuckles  all  are  joined 
by  lateral  bands ;  but  those  of  the  ring  finger  tendon  being 
strong,  prevent  extension  of  this  digit  whilst  the  fingers  on  the 
sides  (little  and  middle)  are  bent. 

On  the  finger  each  tendon  forms  a  common  expansion  over  the 
first  phalanx  with  the  tendons  of  the  lumbricales  and  interossei.f 

*  This  common  tendon  is  fixed  to  the  lower  part  of  the  condyle,  and  sends 
downwards  aponeurotic  septa  on  the  under  and  lateral  surfaces  of  three  other 
muscles,  viz.,  the  extensor  digitorum  communis,  extensor  minimi  digiti,  and 
extensor  carpi  ulnaris. 

+  oh  the  back  of  the  fore  and  ring  fingers  the  sjwcial  extensors  of  those 
digits  blend  with  the  common  expansion. 
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At  the  front  of  the  phalanx  thia  expaoBioii  divides  into  three,*  S  : 
of  these,  the  central  part  is  fixed  into  the  second  phalanx  at  (ha 
base :  while  the  two  lateral  pieces  join,  and  arc  insurted  as  one,  T, 
into  the  base  of  the  lost  phalans.  Opposite  each  phalangeal  joint 
a  tibrouE  cxiionsion  is  continued  from  the  tendon  t«  the  capsule 
on  Uie  first  Joint  tliia  is  indicated  by  the  letter  U. 

■\\Ticn  straightcnhig  tlie  fingers  tlie  muscle  extends  the  joints 
from  root  to  tip,  separating  tlie  dij^its  at  the  same  time  ;  it  acts 
secondarily  as  an  extensor  of  the  wrist.  If  the  elbow  has  bcea 
bent,  it  can  become  an  estmsor,  Uke  the  other  tunsctes  wiUi  the 


n  origm. 

The  ex/ensor  minimi  digid,  F,  more  or  loss  nnited  with  the  pro- 
ceding,  is  sometimes  tondinona  in  the  upper  third  of  the  forearm, 
as  is  shown  in  the  Plate.  Arising  by  the  common  attachment,  ils 
tendon  is  divided  into  two  beyond  the  annnlar  ligament,  and  Lho 
pieces  blead  on  the  first  phalanx  with  the  other  tendons. 

Tlie  muscle  extonds  the  little  finger,  and  exercises  aftcrvarda 
the  same  aotlon  on  the  wrist  joint. 

Exlensor  carpi  ulnaris,  G.  With  the  common  origin  above^  the 
mnscle  ia  fixed  also  by  aponenrosis  to  the  nlna  for  tliree  inches 
below  the  nnconens,  II.  PaiRsing  throngh  the  annular  ligament* 
it  has  a  tendinous  insertion  into  the  base  of  the  metacarpal  bona 
of  tlie  little  finger. 

Tile  hand  is  drawn  backwards  and  to  the  ulnar  side  by  this' 
muscle. 

Ancomus,  H.  This,  the  smallest  of  the  enpcrficial  maades^ 
arises,  and  chieSy  by  a  separate  tendon,  &om  ttie  hinder  i 
lower  parts  of  the  condyle  of  the  homcras.  The  fibres  give  rise  to  ■ 
a  belly  of  a  triangular  shape  as  they  are  directed  downwards  and 
inwai'ds  to  their  insertion  into  the  upper  third  of  the  ulna,  on  tha 
posterior  surface.  Some  of  the  upper  fleshy  fibres  seem  continaona 
with  the  fibres  of  the  triceps. 

Inserted  into  the  ulna  it  will  draw  backwards  this  bono — \hin 

*  In  the  natani  state  a  tMu  mombrane  contiects  tbc  pii?ce«,  but  lUi  wn( 
nmov^  in  tbo  ilissection  to  reuiier  more  tiriileiit  the  ftrrnugoaii^iit  of  Ihs 
pieues  or  tlie  leodoii. 
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hnmenui  beiiig  fixed— tnd  will  extoid  the  dbow-joint  in  conjunc- 
tion with  the  triceps. 

Exitnwrt  ^  ih^  thumb.  Three  muscles  extending  the  thumb 
issue  between  the  common  extensor  of  the  fingers,  E,  and  the 
radial  exUaaaon  of  the  wrist^  C  and  D.  Two,  riz^  the  extensor  of 
the  metacarpal  bone,  K,  and  that  of  the  first  phalanx,  L,  lie  close 
together  on  the  outer  border  of  the  forearm  ;  and  the  third,  the 
extensor  of  the  last  phalanx,  N,  is  placed  below  the  others,  and 
is  separated  fiom  them  by  an  interraL  The  anatomy  of  these 
musdes  will  be  found  in  the  description  of  Plate  xii. 

Indkator  musek^  Y.  Only  below  the  annular  ligament  is  the 
tendon  of  this  muscle  yisible  ;  and  it  blends  with  the  common 
expansicm  <m  the  first  phalanx  of  the  fore  finger. 

The  posterior  annular  Ugammty  X,  confines  the  tendons  of  the 
extensor  muscles  to  the  wrist,  so  as  to  make  the  extensors  of  the 
digits  carry  backwards  the  hand  after  the  digits  hare  been 
straightened.  Formed  mostly  of  transverse  fibres,  but  continuous 
above  and  below  with  the  special  fascia  of  the  limb,  it  is  fixed 
externally  into  the  radius  ;  and  internally,  where  it  reaches  lower 
down,  into  two  bones  of  the  carpus — cuneiform  and  pisiform. 

As  the  tendons  are  transmitted  beneath  this  fibrous  band  they 
are  lodged  in  separate  channels.  There  are  six  spaces,  in  which 
the  tendons  are  arranged  in  the  following  order: — The  most 
internal  compartment  contains  the  extensor  carpi  ulnaris,  0; 
and  the  one  that  follows  on  the  outer  side  is  occupied  by  the 
extensor  minimi  digiti,  F.  The  next  space  receives  the  common 
extensor  of  the  fingers,  E,  and  the  special  extensor  of  the  fore 
finger,  Y ;  and  then  comes  the  sheath  for  the  extensor  secundi 
intemodii  pollicis,  N.  Still  to  the  radial  side  is  a  large  space 
lodging  the  two  radial  extensors  of  the  wrist,  C  and  D  ;  and  most 
external  of  all  is  the  tube  through  which  pass  the  extensor  ossis 
metacarpi  poUicis,  K,  and  extensor  primi  intemodii  pollicis,  L. 
Each  sheath  in  the  ligament  is  provided  with  a  synovial  membrane. 

All  the  tendons,  with  one  exception,  lie  in  grooves  in  the  sub- 
jacent bones,  and  to  the  edges  of  the  grooves  processes  of  the 
fibrous  tissue  are  attached.  The  tendon  not  resting  on  the  bone 
is  that  of  the  extensor  minimi  digiti,  F,  which  lies  between  the 
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radius  and  ulaa.  On  the  radial  eide  of  that  ext«DEor  the  teudons 
groove  the  radias  in  the  order  stated,  and  on  the  uhiar  side  one 
muscle  (ext.  carpi  dtnarig)  is  loJgud  in  a  Itollow  on  the  ulna. 

Tbe  dorsal  inlerosseous  muscles,  0,  arising  from  the  metacarpal 
bones  botmding  each  space,  are  pierced  behind  by  ve&sels — the 
extcmiil  one  by  tlic  radial  tmnk,  and  the  otliers,  by  the  per- 
forating branches  from  the  doep  jiahnar  arch.  The  attachmcntfi 
and  the  action  of  thciie  muscles  are  described  with  Plate  X. 


AKTERIE3  OF  THE  BiCK  OF  THE  HAND. 

About  the  wrist,  and  on  the  back  of  the  hand,  the  arteries  are 
derived  from  tlie  radial  and  int^^roseoons  vessels,  and  from  Uie 
deep  palmar  arch.  Above  the  wrist  only  superficial  branches  of 
the  intcrosseons  appear, 


h.     PtaterioT  part  of  the  anterior 

intei'osseauE  mtery. 
k.     OITsot  of  the  rcciuTont  inter- 

t  f  t  CutttnoouB  offsBta  of  VIw  poB- 


ff.  Hjniial  Bftery. 

b,   I'oalvrior  cnriml  brunch. 

e.   Metncarpnl  linmih. 

d.  OnTKil  branch  of  tli«  thiunli  m 

tbfl  iuilm  Gngor. 
/.  Dorsal  intnrosBGOus  arteries. 
g.   DiTineh   of  the  pontcrior  int) 

osseous  nrtery. 

The  radial  artery,  a,  winding  over  the  carpal  bones,  corresponds 
with  the  dorsal  artery  of  the  foot  iu  the  lower  limb,  and  enters 
tlie  hand  tlirough  the  first  interosseous  space.  Its  connections  are 
the  following : — 

In  addition  to  the  common  investments  of  the  limb,  with 
superficial  veins  and  nerves,  tbe  three  extensors  of  the  thnmb  are 
directed  over  it  [ — two,  viz,,  extensor  of  the  metacarpal  bone,  K, 
and  of  tbe  first  phalanx,  L,  lying  close  together,  and  in  a  line 
with  the  styloid  process  of  the  radius ;  and  the  other,  the 
extensor  of  the  second  pb&lonx,  N,  crossing  close  to  the  spot 
where  it  enters  the  palm  of  the  hand.  Beneath  the  artery  ore 
the  carpus  and  tho  external  lateral  ligament  of  the  wrist-joint. 

Small  veins,  and  ramifications  of  the  external  cutaneous  iicrre 
ftccompaiiy  the  artery. 
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Its  branches  are  inconsiderable  in  size,  but  numerous,  and  are 
distributed  to  the  back  of  the  hand  and  some  digits. 

The  place  of  the  radial  artery  can  be  easily  ascertained  through 
the  skin,  if  the  tendons  crossing  it  are  made  prominent  by  exten- 
sion of  the  thumb  ;  and  as  the  vessel  is  closer  to  the  extensor  ot 
the  second  phalanx  than  to  the  others,  this  tendon  should  be 
taken  as  the  guide  to  it. 

Slight  wounds  on  the  back  of  the  wrist  would  be  likely  to  open 
the  artery ;  and  when  the  radial  lies  over  the  tendons  instead  of 
under  them,  it  is  still  more  superficial,  and  is  more  exposed 
to  accident. 

In  disarticulation  of  the  metacarpal  bone  of  the  thumb,  the 
artery  lies  close  to  the  joint,  and  will  be  cut  unless  the  knife  is 
kept  near  the  bone. 

Branches  of  (he  artery  supply  the  carpus,  the  metacarpus,  and 
the  digits. 

The  posieriar  carpal  branchy  J,  forms  an  arch  behind  the  wrist 
with  a  corresponding  branch  of  the  ulnar  artery,  and  communi- 
cates with  the  posterior  interosseous,  g ;  from  the  carpal  arch 
interosseous  arteries  are  sometimes  given  to  the  inner  two  meta- 
carpal spaces. 

The  metacarpal  branch,  c,  arising  here  in  common  with  the 
preceding,  runs  to  the  second  interosseous  space,  and  ends  at  the 
front  of  the  space  in  two  branches  for  the  contiguous  sides  of  the 
fore  and  middle  digits  on  the  dorsal  surface.  Behind  it  receives 
a  perforating  branch  from  the  deep  palmar  arch,  and  in  front  it 
communicates  with  the  digital  arteries. 

Boreal  interosseous  arteries^  /,  /,  lie  over  the  inner  two  inter- 
osseous muscles,  and  are  derived  from  the  dorsal  carpal  arch  ; 
or  from  the  perforating  arteries  of  the  deep  palmar  arch,  as  in  the 
dissection  from  which  the  drawing  was  made.  In  front  they 
anastomose  with  the  digital  arteries  ;  and  if  they  spring  from  the 
dorsal  carpal  arch,  they  receive  behind  the  perforating  arteries 
from  the  deep  palmar  arch. 

Borsal  branches  of  the  thumb  and  fore  finger. — Two  small 
branches  belong  to  the  thumb,  and  these  run  along  the  meta- 
carpal bone — one  on  each  side,  to  the  last  phalanx  :  the  inner  one 
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of  these  is  marked  d,  and  the  onter  one  springs  from  the  radial 
trunk,  about  half  an  inch  higher  up.  There  is  one  branch  for  the 
fore  finger,  which  is  continued  on  the  radial  side  of  that  digits  and 
supplies  the  integuments ;  in  this  body  it  is  conjoined  with  the 
inner  artery  to  the  dorsum  of  the  thumb. 

Both  the  posteiior  interosseous  artery,  ff,  and  the  anterior 
interosseous,  h,  appear  near  the  wrist ;  but  they  belong  to  the 
deeper  dissection,  with  which  they  will  be  described. 


DESCRIPTION  OF  PLATE  XII. 


The  deep  muscles  of  the  back  of  the  forearm,  and  the  posterior 
interosseous  artery  and  nerve  are  pictured  in  this  Plate. . 

The  superficial  muscles  have  been  cut  through  near  their  origin, 
with  the  exception  of  the  supinator  longus  on  the  one  side,  and 
the  anconeus  on  the  other.  In  reflecting  the  extensors  of  the 
fingers,  the  branches  of  vessels  and  nerves  to  them  should  be 
defined  at  the  same  time. 

DEEP  MUSCLES. 

In  the  group  of  deep  muscles  at  the  back  of  the  forearm  are 
included  three  extensors  of  the  thumb,  the  special  extensor  of  the 
fore  finger,  and  the  short  supinator. 

H.  Anconeus  muscle. 


A.  Supinator  brevis. 

B.  Extensor  ossis  metacarpi  pol- 

licis. 

C.  Extensor  primi  intemodii  pol- 

licis. 

D.  Extensor     secundi     intemodii 

pollicis. 

E.  Extensor  proprius  indicis. 

F.  Common  extensor  of  the  fingers, 

cut. 
O.   Extensor  carpi  ulnaris. 


K.  Extensor  carpi  radialis  brevior. 
L.   Extensor  carpi  radialis  longiw. 
M.  Supinator  longus. 
N.  Brachialis  anticns. 
P.   Biceps  brachii  muscle. 
R.   Triceps  brachii  muscle. 
S.    Posterior  annular  ligament, 
t   External  lateral  ligament  of  the 
elbow-joint. 
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The  ngmaior  brevia^  A,  nearly  encircles  the  upper  part  of  the 
radinSy  and  is  the  highest  of  the  deep  muscles.  It  arises  from 
the  nlna  below  the  small  sigmoid  notch,  from  the  orbicular  liga- 
ment of  the  radios,  and  from  the  external  lateral  ligament  of  the 
elbow-joint.  The  fibres  curve  forwards  and  downwards,  and  are 
inserted  into  the  radius,  ooTering  the  bone  as  low  as  the  pronator 
teres  except  along  a  triangular  surface  on  the  inner  side:  the 
lowest  fibres  taper  to  a  point  externally,  and  the  highest  enclose 
the  neck  of  the  radius. 

The  connections  of  the  supinator  with  muscles,  vessels,  and 
nerves,  are  numerous  and  complicated.  An  anterior  jiow  of  the 
muscle  is  given  in  Plate  ix.  Perforating  the  muscular  fibres  is 
the  posterior  interosseous  nerve  ;  and  the  posterior  interosseous 
artery  appears  at  the  lower  border. 

The  muscle  turns  the  upper  end  of  the  radius  backwards,  and 
supinates  the  hand.  It  is  the  direct  antagonist  with  the  biceps 
of  the  pronator  teres ;  and  in  consequence  of  the  attachment  of 
both  muscles  near  the  upper  end  of  the  radius,  they  keep  the 
upper  fragment  supinated  in  fracture  of  the  shaft  of  the  bone. 

Extensor  oasis  meiacarpi  poinds^  B,  the  largest  of  the  thumb 
extensors,  arises  frx)m  both  bones  of  the  forearm,  and  from  the 
interosseous  membrane,  viz.,  from  three  inches  of  the  radius  below 
the  supinator,  and  from  a  narrowed  surface  of  the  ulna  of  about 
the  same  length,  and  close  to  the  outer  edge. 

In  company  with  the  next  extensor  it  occupies  the  outer  com- 
partment of  the  annular  ligament ;  and  it  is  inserted  into  the 
base  of  the  metacarpal  bone  of  the  thumb,  and  into  the  os 
trapesdum  (Theile). 

It  moves  the  thumb  out  of  the  hollow  of  the  hand  towards  the 
radius,  hence  the  origin  of  the  term  abductor  which  has  been 
given  to  it.  After  the  thumb  is  drawn  backwards,  the  muscle  will 
assist  in  the  extension  of  the  radial  side  of  the  wrist. 

The  sxisnsor  primi  mtemodii  poUicis,  C,  is  the  smallest  of  the 
extensors^  and  arises  from  one  bone  and  the  interosseous  mem- 
brane, being  attached  to  the  posterior  surface  of  the  radius  for 
about  an  inch,  and  to  rather  more  of  the  interosseous  membrane. 
After  passing  through    the    annular   ligament,   the   muscle  is 
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inserted  into  the  base  of  the  nearest  phalanx ;  its  tcndoD  : 
united  oflen  with  that  of  tho  estcneor  of  the  metacarpal  bone. 

Its  primary  action  is  to  extend  the  neoi'est  joint  of  the  thnmbl 
and  contracting  still  more  the  moscte  will  extend  the  wriat 
joint. 

ExlmtOT  aecttndi  inttrmdil pollkia,  D,  arisee,  like  tlie  precedlnj 
from  only  one  bone  and  Uie  interosseons  membrane,  and  cliiefl 
irom  an  impression  on  the  ulna  about  four  inches  long,'  v 
lies  inside  that  for  the  extensor  osBia  metacarpi.  Contained  in 
eoparate  space  in  the  annular  ligament,  tlio  tendon  is  continued 
over  the  book  of  the  wrist  and  tlie  radial  extensors  of  that  join 
to  i\M  insertion  into  the  base  of  tho  last  phalanx  of  the  tbiunb. 

The  muscle  will  extend  the  last  joint  of  the  tliumb ;  and  i 
can  afterwards  assist  the  other  extensors  in  mOTing  backward 
the  thumb,  and  extending  the  wrist. 

Exiensor  indkis,  E.    The  indicator  muscle  arises  in&ido  the  p 
ceding,  from  tho  shaft  of  the  uka  for  three  or  four  inches  belovi 
the  middle  (.in  length),  though  reaching  sometimes  as  liigh  aa  tl 
anconeus.      Passing   through    the  annular  ligament   with    tl 
common  extensor,  it  is  directed  to  the  fore  finger,  where  it  joini 
on  tlie  fij-st  phalanx  the  common  expansion  (j»,  101). 

The  mime  exiireases  its  action  on  the  fore  finger.    If  all  U10 
fingers  are  opened  together,   it  assist*  the  common  extensoii 
Wlieu   the  fore  finger  is  Btraightened,  the  other  digits  bcin, 
closed,  this  muscle  alone  points  the  finger ;  for,  during  the  set,  t 
tendon  of  the  common  extensor  to  that  finger  is  passive,  I 
drawn  out  of  line  towards  the  second  finger  by  the  fibroos  t 
connecUi^  tlie  two  outer  extonsor  t«ndons. 

Supimtl&r  hngus,  M.    In  tliis  Plat*  the  peculiar  shape  c 
tipper  part  of  the  muscle,  and  the  way  in  whicli  it  curvee  OTOI 
the  long  extensor  of  the  wrist  to  touch  tho  short  cxt«uaor,  cob  bf 
observed. 

Tho  jmslfrwr  annular  Ui/ameni,  8,  is  described  with  Plate  li. 
In  the  dissection  the  sheath  containing  the  common  extensor  of 
the  digits  was  opeued  to  trace  the  ending  of  the  posterior  inter-' 
osseous  nerve  on  the  back  of  the  wrist. 
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ARTERIES  AT  THE  BACK  OF  THE  FORF^VRM. 

The  poeterior  interosscooB  arterj',  and  the  ending  of  the  anterior 
interosseous  artery,  and  of  some  of  its  otTsets,  ramify  amongst 
the  moscles  on  the  back  of  the  forearm.  OpjK)8ite  the  elbow  joint 
the  radial  recnirent  artery  is  directed  backwards  to  the  suiHjrlicial 
muscles. 


€L  Posterior  interosseons  artery. 
fr.   Recurrent  interoeseous. 

c.  Communicating  branch   to  the 

anterior  interosseous. 

d.  Continuation    of    the    posterior 

interosseouf  artery. 


e,  e.  Perforating  oflju^ta  of  the  ante- 
rior interoMseoUH. 
/,  /.  Tomiinal  imrts  of  the  auterior 
intcrossuMmH. 
g,    Roourrent  nuliiil  artory. 
h.    Trunk  of  the  railial  artery. 


The  posterior  interosseou^i  artery  springs  from  the  common 
interosseous  trunk  in  front  of  the  limb  (p.  83,  Plate  ix.),  and 
bends  back  above  the  interosseous  membrane.  Api)earing,  behind, 
between  the  supinator,  A,  and  extensor  ossis  metacaq)i,  B,  it  is 
directed  between  the  superficial  and  deep  strata  of  tlie  muscles  as 
fer  as  the  lower  third  of  the  forearm,  where  it  becomes  suiKirficial, 
and  courses  along  the  tendon  of  the  extensor  caq)i  ulnaris,  0,  to 
the  wrist ;  it  ends  in  offsets,  which  communicate  with  the  anterior 
interosseous,  /,  and  with  the  posterior  carpal,  b  (Plate  xi.).  Its 
named  branches  arc  recurrent  and  muscular. 

Muscular  branches  supply  both  the  8U|)erficial  and  the  deep 
layer  ;  those  to  the  superficial  layer  have  been  cut  in  detaching 
the  muscles. 

The  recurrent  branchy  J,  ascends  between  the  supinator,  A, 
and  anconeus,  H;  and  supplying  both  muscles,  anastomoses  with 
the  superior  profunda  artery.    (Plate  vii.) 

The  anterior  interosseous  artery, /,  comes  from  the  fi*ont,  through 
an  aperture  in  the  lower  part  of  the  interosseous  membrane,  and 
ends  on  the  back  of  the  wrist,  anastomosing  with  the  posterior 
carpal  and  interosseous  arteries ;  it  gives  a  considerable  offset  to 
the  outer  side  of  the  wrist 

Per/orating  branches  of  the  anterior  interosseous  artery,  «, «, 
three  or  foor  in  nmnber,  pierce  the  interosseous  membrane,  and 
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anastomoBe  together  as  well  as  with  the  ending  of  the  anterior 
interosseous,/. 

Eecurreni  artery,  g,  of  the  radial,  ascends  beneath  the  supinator 
longus,  M,  and  communicates  with  the  upper  profunda  in  the 
arm.  (Plate  viL)  It  supplies  the  supinator  and  the  radial 
extensors  of  the  wrist,  also  the  brachialis  anticus ;  and  a  con- 
siderable offset  enters  the  supinator  brevis,  A,  and  ocnnmunicates 
with  the  recurrent  interosseous. 

Radial  artery ,  h.  The  anatomy  of  the  trunk  and  branches  of 
this  artery  on  the  back  of  the  wrist  and  hand  has  been  giyen 
in  the  description  of  Plate  xi.,  to  which  reference  may  be  made. 


NERVE  OF  THE  BACK  OF  THE  FOREARM. 

The  musculo-spiral  nerve  supplies  the  extensor  and  supinator 
muscles  of  the  back  of  the  forearm. 


1.  Musculo-spiral  trunk. 

2.  Radial  nerve. 

3.  Posterior  interosseous. 

4.  Branch  to  the  two  first  extensors 

of  the  thumb. 


5.  Branch  to  the  third  extensor  of 

the  thumb  and  the  indicator 
muscle. 

6.  Continuation    of    the    posterior 

interosseous  nerve. 

7.  Gangliform  enlai^ment  of  the 

nerve  on  the  wrist 


The  trunk  of  the  muscuh-spiral  nerve,  1,  has  been  traced 
through  the  triceps  to  the  outer  part  of  the  arm.  (Plate  vii.) 
Guided  afterwards  by  the  long  supinator,  M,  and  resting  on  the 
brachialis,  N,  it  reaches  the  outer  condyle  of  the  humerus,  and 
divides  into  two — ^radial  and  posterior  interosseous.  Branches 
from  it  enter  the  two  muscles  mentioned  ;  also  the  long  extensor 
of  the  wrist,  and  sometimes  the  short  extensor. 

The  radial  nerve,  2,  has  solely  a  cutaneous  distribution,  and 
ends  in  the  integuments  of  the  back  of  the  hand,  and  of  the 
three  outer  digits. 

The  posterior  interosseous  nerve,  3,  pierces  the  supinator  brevis, 
and  runs  between  the  two  strata  of  muscles  to  the  middle  of  the 
forearm.  Then  sinking  under  the  extensor  of  the  second 
l^ialanx  of  the  thumb,  it  is  continued  on  the  interosseous  mem^ 


KERYES  OP  THE  BACK  OF  THE  FOREARM.  Ill 

brane  to  the  back  of  the  wrist,  where  it  swells  into  a  reddish 
gangliform  body,  7,  under  the  tendons  of  the  common  extensor, 
and  gives  ofbets  to  the  articnlations. 

All  the  mnscles  of  the  deep  layer,  and  those  of  the  superficial 
layer,  except  these  three — anconeus,  long  supinator,  and  long 
radial  extensor  of  the  wrist — ^receive  branches  from  this  nerye. 

As  the  nerve  supplies  the  extensors  and  supinators  of  the 
foreann,  injury  or  disease  of  it  may  be  attended  by  paralysis  of 
those  muscles  ;  and  as  the  flexor  and  pronator  muscles  in»fit)nt, 
supplied  by  different  nerves  (median  and  ulnar),  would  then  be 
unopposed  in  their  action,  they  would  determine  the  position  of  the 
limb.  Consequently,  after  the  ftmction  of  the  nerve  is  de- 
stroyed, the  hand  would  be  pronated,  the  wrist  bent,  and  the 
fingers  semiflexed  by  the  action  on  the  joints  of  the  anterior 
group  of  muscles.  *  This  state  of  the  limb  is  seen  in  the  colic  of 
painters. 


With  the  subjoined  concise  notice  of  the  general  arrangement  of 
the  muscles,  vessels,  and  nerves  of  the  arm,  and  of  the  similarity 
between  the  two  limbs,  the  anatomy  of  the  upper  limb  will  be 
brought  ^to  an  end. 

The  upper  has  its  counterpart  in  the  lower  limb ;  and  with  the 
pahn  of  the  hand  up,  the  frx)nt  of  the  upper  limb  is  represented 
by  the  back  of  the  lower ;  and  the  opposite. 

The  movements  of  the  joints  have  a  close  resemblance  in  the 
two  members  ;  but  the  scapula  and  radius,  possessing  special 
movements,  are  provided  with  some  muscles  which  are  not 
required  in  the  buttock  and  the  leg. 

As  all  the  joints  in  the  upper  limb  bend  forwards,  the  flexors 
occupy  the  anterior,  and  the  extensors  the  posterior  surface,  con- 
trary to  their  position  on  opposite  aspects  of  each  segment  of  the 
lower  limb. 

The  vessels  have  a  ramified  distribution  in  the  arm, — the 
branches  diminishing  in  size,  and  increasing  in  number  towards 
the  digits. 

The  offsets  of  the  artery,  unobstructed  by  valves,  join  fi^ly 
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moses   Ll)0  ^H 
roviRinti   in  " 


together,  and  form  larger  and  more  frequent  anastomoBes 
nearer  tliey  approach  tlie  fingers;  and  in  this  way  provision 
made  for  the  onward  coarse  of  the  blood  even  when  the  trunk 
or  tmnka  may  be  eloscd. 

The  veins  are  provided  with  valves,  whieh  prevent  a  backvrard 
flow  of  the  blood  in  them,  and  they  are  also  united  by  oA- 
lateral  branches,  so  that  the  circulating  flnid,  stopped  in  one  veasel, 
may  be  carried  npwai-ds  more  or  less  ])eri'cclly  by  another  channel. 
Besides  the  deeii  veins,  whieh  are  more  numerous  than  the  arteries 
they  accompany,  Euperficial  reins  ramify  in  the  subcutMieons  fat ; 
both  setB  join  at  intoi'fale. 

The  nerves  divide  and  diminish  in  size,  like  the  arteries,  but  the 
branches  are  very  constant',  and  regular  m  their  distrilmtion :  tb^ 
seldom  join  each  other,  nnleas  they  are  subcutaneous. 

All  the  nerves  of  the  upper  limb,  with  the  exception  of  a  few  in 
the  integuments  of  the  shoulder  and  inner  side  of  the  arm,  coma 
from  the  brachial  plexus.  Each  of  the  larger  nerves  supplies 
muaclea  and  integuments ;  the  smaller  ones  end  altogether  in  the 
muBcles  about  the  shoulder ;  and  two  (lai'ge  and  small  internal 
cutaneous)  belong  solely  to  the  teguments. 

Three  nerves  reach  the  fingers  ; — of  these,  one  (musculo-apira]) 
ends  on  the  dorsum,  and  the  other  two  (median  and  ulnar)  rami- 
fying on  the  palmar  surface  of  the  digits,  conetitote  the  nerves  of 
touch. 

The  three  large  nerves  last  mentioned  supply  most  of  the  muscles 
below  the  shoulder: — the  musculo-spiral  being  distributed  to  the 
estensors  and  supinators,  and  to  one  flexor  in  part  (braehialis 
anticas) ;  and  the  ulnai-  and  median  giving  branches  to  the  flcsore 
and  pronators. 


ILLUSTRATIONS  OF  THE  HEAD  AND  NECK. 


DESCRIPTION  OF  PLATE  XIH. 


Thb  base  of  the  skull,  with  the  cranial  nerves,  and  the  first  and 
second  stages  of  the  dissection  of  the  orbit,  may  be  studied  with 
the  aid  of  this  Figure. 

After  the  removal  of  the  brain,  the  fossae  and  the  dura  mater 
in  the  base  of  the  skull  are  visible  without  further  preparation ; 
but  the  dissection  required  for  the  display  of  the  cranial  nerves 
and  the  contents  of  the  orbit  will  be  subsequently  described. 


BASE  OF  THE  SKULL  AND  THE  DURA  MATER. 

The  region  called  base  of  the  skull  is  situate  inside  the 
cranium,  and  lies  below  the  level  of  a  line  carried  circularly 
round  the  head  from  the  superciliary  eminences  in  front  to  the 
occipital  protuberance  behind.  It  is  divided  into  three  fosssB  on 
each  side  of  the  middle  line ;  and  a  strong  fibrous  membrane, 
the  dura  mater,  lines  the  whole. 


A.  Middle  fossa  of  the  base. 

B.  Posterior  fossa. 

C   Superior  occipital  fossa. 

D.  Part   of  the   tentorium,    cut 

through. 

E.  Part  of  the  falx  cerebri,  also 

cut 


F.  FaUcerebeili. 
6.  Straight  sinus. 
H.  Cribriform  plate  of  the  ethmoid 

bone. 
L   Crista  galli  of  the  ethmoid  bone. 
K.  Roof  of  the  orbit  raised. 


The  anterior  fossa  of  the  base  lies  over  the  orbit,  and  must  be 
destroyed  nearly  altogether  by  the  dissection  of  that  space.    For 


'.  along  the  ^| 
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the  most  port  tlie  Bnrface  of  the  fosaa  is  convex,  but  t 
middle  line  it  is  hollowed  where  it  iodgca  the  olfactory  bulb  :  at 
the   forepart  of  the  hollow,   H,   emaU  aperturea  exist  in  the 
cribriform  plate  of  the  ethmoid  bone  for   the   tranemiBsion  of 
the  olfactory  nerve  filaments  to  tlie  nose.    On  the  anterior  fosn  J 
reRts  the  anterior  lobe  of  the  large  brain.  I 

The  mitlille  fossa,  A,  receives  the  middle  lobe  of  the  cerebmn  ■ 
or  large  brain.     Mn<^h  deeper  than  tho  anterior  fossa,  its  bottom 
will  reach  down  to  a  level  with  the  articulation  of  the  lower 
jaw.    Along  the  middle  line  is  the  deprewion  on  the  bwly  of  the 
sphenoid    bone  (sella   Tiin-ica)  containing  the  pituitaiy  body.  1 
Small  vessels  ramify  in  the  fossa  j  and  the  internal  carotid  ftrteiy  I 
and  some  cranial  nerves  cross  the  iimer  end. 

Tlie  posterior  fossa,  B,  is  more  extensive  than  the  others,  beii^  J 
wide  and  shallow,  and  contains  the  hemisphere  of  the  small  brvflLl 
or  cerebolUim.  Its  depth  will  be  marked  on  the  side  of  the  beatl'l 
by  the  tip  of  the  mastoid  process.  In  its  centre  is  the  largtl 
foramen  magnum  transmitting  the  spinal  cord. 

If  the  eknll  has  not  been  sawn  so  low  as  the  occipital  protube^  J 
ranco,  thei'e  will  be  another  deprefluion  at  ihe  base,  the  sitpfTior  I 
Ofcipilal  fossa,  C,  in  which  the  posterior  end  or  lobe  of  the  laT:gBj 
brain  rests. 

Ultra  mater.  This  is  a  strong  librons  membrane,  which  e 
as  an  endostcnm  to  the  bone,  and  Biipporla  parta  of  the  brain.  It«,l 
vessels  and  nerves  are  named  meningeal  Three  chief  proceeseal 
project  inwards  between  parts  of  the  brain:  two  of  these  Kn\ 
met  with  in  examining  the  base  of  the  skull,  and  the  t 
occupies  the  middle  line  of  the  head  above  the  occipital  pro>J 
tubcrance. 

The  fmtorivm  cfreUUi,  D  (Plate  xiv.),  is  arched  over  the  posteriot 
foGS83  of  the  base,  leaving  only  a  email  aperture  in  front  for  tbQ  I 
communication  of  (he  sjnnnl  cord  with  the  brain  ;  and  it  is  inter- f 
posed  between  the  large  and  small  brains.  Attached  along  ita.l 
middle,  above  and  below,  are  folds — the  fals  cerebri  and  falx  j 
cerebelli,  which  keep  it  fixed  tightly.  In  its  centre  is  a  triangular  I 
Tenons  space,  the  straight  sintie,  G. 

The  falx  cpivhtUi,  F,  reaches  from  (he  occipital  protulifrance  to  I 
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the  foramen  magnimi,  and  is  widest  where  it  joins  the  tentorinm. 
It  oontainfl  the  occipital  sinus. 

Falx  cerebriy  E.  Only  a  small  part  of  this  is  exhibited.  It  is 
narrowed  in  front  and  widened  behind,  and  reaches  along  the 
middle  line  of  the  head  from  the  crista  galli,  I,  to  the  occipital 
protnberanoe  where  it  joins  the  tentorinm  (Plate  ziv.).  At  its 
attachment  to  the  sknll  lies  a  venous  space,  the  superior  longitu- 
dinal smuB  (Plate  xiy.  0). 

Mmmgeal  arim$$.  Small  in  size  and  few  in  number,  they 
ramifjT  in  the  dura  mater  of  the  fossae,  taking  the  names  anterior, 
middle,  and  posterior,  from  their  situation.  Few  of  them  are  seen 
in  an  ordinaiy  injection,  and  they  will  be  noticed  more  frilly  after 
the  cranial  nerves. 

MmmgMl  nerves.  These  are  smaller  than  the  arteries,  and 
cannot  be  peroeived  without  steeping  the  dura  mater  in  acid : 
th^  are  derived  from  the  sympathetic,  and  frY>m  some  of  the 
cranial  nerves,  especially  the  fifth. 

CSAKIAL  NERVES  IN  THE  BASE  OF  THE  SKULL. 

An  the  nerves  attached  to  the  encephalon  are  called  cranial ; 
and  one  nerve,  11,  not  attached  to  the  encephalon,  is  reckoned  as 
a  cranial  nerve,  because  it  enters  the  skull  and  leaves  by  an 
aperture  in  the  base  of  the  cranium.  The  nerves  course  forwards 
from  their  origin  to  the  apertures  of  exit ;  and  a  part  of  each 
nerve  ia  left  in  the  skuU  after  the  removal  of  the  bndn. 

The  nerves  crossing  the  middle  fossa  of  the  base  of  the  skull 
are  invested  by  sheaths  of  the  dura  mater,  but  the  others  are  free 
from  the  same  till  they  enter  their  foramina  of  exit.  On  the  left 
aide,  the  place  of  entrance  into  the  sheaths  may  be  observed  ;  but 
to  examine  fully  the  trunks  of  those  nerves,  and  to  define  also  the 
ganglion  and  branches  of  the  fifth  nerve,  as  in  the  Figure,  the 
dura  mater  should  be  removed  on  the  right  side  frx)m  the  middle 
foBsaof  thebase. 

There  are  twelve  pairs  of  cranial  nerves  :* — these  are  marked  by 

*  Itwgyiali  Aiiatomiftt  reckon  in  genenl  nine  pairf  of  cranial  nervM,  and  the 
aulomisto  on  tho  Contiaant  ennmermta  twelre  pain ;  so  that  tome  confhaion 

I  8 
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corrcBponding  numerals,  extept  in  the  case  of  the  firet  neiTe  which  ] 
has  been  removed  with  the  Ijraiu. 


3.  Optic  nctre 

3.  Motor  nen-e  of  the  pj-tball. 

i.  Trochlenr  nerve. 

B.  TrifncUl  nerve. 

0,  Abducent  nerve  of  tlio  rj-fbnl 

7.  Facial  nervB. 

8.  Anilitorj  nerve. 

S,  Glosso-phaiyngGDl  ticrva. 


ID.  riieiiTQogastriB  nerve. 

11.  SjiiuhI  aceeioor;  DGTTO 

12.  Hj-poglosanl  nerve. 

13.  Giiascriui  gnnglioQ. 

14.  0|ihthsliuic  nerve. 

16.  Superior  mnxillarj  oer 

16.  Inferior  miucillary  nor 

17.  lATge  petrosal  nerve. 


I 


The  olfactory,  or  first  tranial  nerve,  is  marked  by  a  bulb  wbich  j 
rests  on  the  cribriform  plate  of  the  etiimoid  bone,  and  acnds  fil^  I 
ments  to  the  nose  through  the  subjacent  apertures:  it  will  be  I 
fonnd  attached  to  the  brain. 

The  ojjfe,  or  second  nerve,  2,  ends  in  the  eyeball.  Posteriorly  I 
the  nei-ves  of  opposite  sides  unite  in  a  commissure  (chiasma)  on  I 
the  olivary  eminence  of  the  sphenoid  bone,  with  a  partial  decusa*-  J 
tion  of  their  fibres.  In  front  the  nerves  diverge  ;  and  each  issues  I 
fiom  the  skull  through  the  optic  foramen,  with  the  ophthalmic  | 
artery.  In  the  orbit  of  the  left  side  the  farther  course  of  the  | 
nerve  to  the  eyeball  is  evident. 

Tlic  motor  onili,  or  third  nerve,  S,  crosscfl  the  middle  fossa,  anjt  1 
entfirs  its  sheath  of  dura  mater  behind  the  anterior  clinoid  process, 
as  seen  on  the  left  side.   Contained  in  the  dura  mater,  it  is  conveyed  | 
to  tlie  sphenoidal  Sssnre,  and  scpplies  the  muscICB  moving  the  t 
eyeball,  except  two. 

The  trochlear,  or  fourth  nerve,  4,  is  received  into  a  sheath  off 
dura  mater  behind  the  iiosterior  clinoid  process,  and  coutbcb  fo^  T 
wards  through  the  wall  of  the  cavernous  sinus  to  end  in 
muscle  in  the  orbit — superior  oblique. 

T!ie  trifacial,  or  fifIA  tierve,  5,  consists  of  two  roots,  lai^  and 

in  the  noiDPncUtare  nrises  from  this  difference  in  the  mode  of  nnmberfng.   1 
The  enntiientlton  of  the  nerven  u  twelve  appenn  uont  nntursl,  as  only  tw»  I 
nerve  trunks,  ^th  like  function  and  distribution,  will  then  he  included  in 
one  cranial  pair;  whilst,  in  using  the  smaller  ntinibFr,  as  tnnny  as  four 
six  trunks,  diflering  in  name,  function,  snd  dislrihntion,  will  be  combinsd 
together  ra  one  pair  of  the  TRnisI  nerves. 
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smally  though  only  the  large  root  is  visible,  for  it  lies  over  and 
conceals  the  small  root. 

The  large  root  enters  a  sheath  of  dura  mater  above  the  petrous 
portion  of  the  temporal  bone,  and  swells  into  a  largo  ganglion  in 
the  middle  fossa  of  the  skull. 

This  ganglion,  18,  named  Gasserian,  and  about  as  large  as  the 
thumb-nail,  is  widened  in  front,  and  is  crossed  by  a  ridge  which 
adheres  closely  to  the  dura  mater.  From  the  fore  pait  of  the 
ganglion  three  large  trunks  are  sent  forwards  to  end  on  the  face, 
hence  the  origin  of  the  name  of  the  nerve : — the  highest  of  these 
is  the  ophthalmic  trunk,  14,  which  passes  through  the  sphenoidal 
fissure  to  the  orbit ;  the  middle  one,  or  the  superior  maxillary, 
15,  leaves  the  skull  by  the  foramen  rotundum ;  and  the  third,  the 
inferior  maxillary  nerve,  16,  issues  from  the  skull  through  the 
foramen  ovale.  These  trunks  of  the  ganglion  confer  sensibility  on 
the  parts  to  which  they  are  distributed. 

The  mnall  root  of  the  fifth  lies  under  the  large  one,  and  will 
ocmie  into  view  on  raising  the  ganglion;  it  is  unconnected  with 
the  ganglion,  and  belongs  exclusively  to  the  inferior  maxillary 
trunk.  Blending  with  offsets  of  the  inferior  maxillary  trunk 
outside  the  skull,  it  is  conveyed  to  muscles,  and  chiefly  those  of 
mastication,  to  which  it  gives  the  power  of  contracting. 

The  ahducenty  or  sixth  nerve,  6,  pierces  the  dura  mater  behind 
the  body  of  the  sphenoid  bone,  and  entering  the  cavernous  sinus, 
passes  through  the  sphenoidal  fissure  to  one  muscle  (external 
rectus)  of  the  orbit. 

All  the  nerves  crossing  the  middle  fossa  of  the  base  of  the 
skull,  viz.,  the  third,  fourth,  fifth,  and  sixth,  communicate  with 
the  sympathetic  on  the  carotid  arteiy. 

The/adalj  or  seventh  nerve,  7,  (portio  dura  of  the  seventh  pair, 
Willis,)  enters  the  meatus  auditorius  intemus.  In  the  bottom  of 
that  hollow  it  is  received  into  the  aqueduct  of  Fallopius,  and  is 
conveyed  to  the  stylo-mastoid  foramen,  where  it  escapes,  to  be 
distributed  to  the  muscles  of  the  face  ;  it  is  the  motor  nerve  of 
the  face. 

The  auditory,  or  eighth  nerve,  8,  (portio  mollis  of  the  seventh 
pair,  Willis,)  soft,  and  divided  into  fibrils,  accompanies  the  facial 
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into  the  meatns  anditorms,  and  pasees  tlirongh  the  small  apcr< 
turcR  in  tbe  bottom  of  the  meatus,  to  end  in  the  inner  parte  of 
the  ear. 

The  gloaso-pltaryngml,  or   ninth  netvs,  9,  (part  of  the  eighth 
pair,  Willis,)  leaves  the  sknll  by  the  foramen  jugnlare,   being 
contained  in  a  distinct  sheath  of  dtira  mater,  and  lying  u 
depression  in  the  lower  border  of  the  temporal  bone.    It  is  dift- 
tribnted,  ae  the  name  expresses,  to  the  tongue  and  pharynx. 

The  pneumoffaslrir,  or   frw/A  nari'e,  10,  {part  of  the  eighth 
pair,  Willis,)  is  transmitted  through  the  foramen  jognlare  in  s 
sheath  of  dnra  mater  common  to  it  and  the  following  neri'i 
It  is  a  flat  nerve,  consisting  of  fibrils.     Its  terminating  branchec. 
ramify  in  the  air  passages,  the  heart,  and  the  alimentary  canaL 

The  spi/ml  etctessory,  or  devenlh  nerve,  11,  ([jart  of  the  eighlh 
pair,  Willie,)  is  the  only  cranial  nen-e  that  does  not  begin  in  tha 
encephalon.  Arising  fi-om  the  spinal  cord,  it  enters  the  skull 
through  the  forajuen  magnum  ;  it  then  bends  outwards  to  tho 
foramen  jugnlare,  and  leaves  the  skull  tlirough  that  hole  in  closo 
contiguity  to  the  pnenmogastric — tlie  two  being  contained  iiL 
the  some  fibrous  sheath.  Thi.«  nerve  supplies  in  part  two  moscleft 
of  the  neck— tlie  stemo-mastoid  and  trapezius. 

The  hypoglossal,  or  twelfth  tierve,  12,  (ninth  pair,  WilUs,) 
consists  of  two  bundles  of  filaments,  which  pierce  separately  the 
dura  mater.  These  join  in  tho  anterior  condyloid  foramen,  byi 
wliieh  they  isBue  Irom  the  ci'anium  as  one  tmnk.  It  ia  a  motor 
nerve  of  tho  tongue  muscles. 

Zari/e  pelrosal  nerve,  17. — This  ie  a  continuation  of  th« 
Vidian  nerve,  derived  from  Meckel's  ganglion.  Coming  into  tha 
sktill  tlirough  tho  foimnen  lacerum  in  the  base,  it  is  conveyed. 
in  a  bony  groove  under  the  Gasserian  ganglion  to  the  tuattu 
Fallopii,  which  it  enters  to  join  the  facial  nen'e  in  the  temporal 
bone. 

VESSELS  IN  THE  BASE  OF  THE  SKULL. 

Two  large  arteries  on  each  side,  carotid  and  vertebral,  paaa: 

igli  the  base  of  tlie  skull  in  their  course  to  the  bTain«  and 

I.  some  ofTsots  to  the  dura  mater.    Other  meningeal  vessels, 
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supplied  from  arterieB  outside  the  caritT  of  the  skull,  nuuiiV  in 
the  dura  mater. 

a.  Intenud  carotid  arteiy.  i        m,     Pcksterior  meuiugeAl  t^xtvy. 

6.  Yeriebral  mrtery.  '      m,  n.  Anterior  mening<Mil  arteriMk 

e.  Large  menmgMd  artery. 


The  internal  earoUd  arlery^  a,  issues  from  the  caiotid  foramen  in 
the  apex  of  the  temporal  bone,  and  winding  through  the  caver- 
nous sinuB  (Plate  xiv.),  touches  the  brain  at  the  iimer  end  of  the 
fissure  of  SjIyIus,  and  splits  into  branches  (cerebral)  for  tlie  supply 
of  the  large  brain  or  cerebrum.  On  the  side  of  the  sphenoid 
bone  it  makes  two  bends,  lying  internal  to  the  cranial  nerves  ; 
and  at  the  base  of  the  brain  it  is  placed  between  the  second  and 
third  nerres. 

An  ophthalmic  branch,  and  small  offsets  to  the  dura  mater,  spring 
fix)m  this  part  of  the  carotid. 

The  vertebral  artery^  5,  is  a  branch  of  the  subclavian  trunk,  and 
enters  the  skull  through  the  foramen  magnum  :  the  arteries  of 
opposite  sides  soon  coalesce,  and  they  supply  the  small,  and  part  of 
the  large  brain.    An  offset  is  furnished  by  it  to  the  dura  mater. 

Meningeal  arteries.  Small  arteries  ramify  in  each  fossa  of  the 
base  of  the  skull :  they  are  named  anterior,  middle,  and  posterior, 
like  the  fossce. 

The  anterior  set,  two  in  number,  n,  n,  and  the  smallest,  are 
branches  of  the  ophthalmic  artery  in  the  orbit :  they  come  from 
the  anterior  and  posterior  ethmoidal  arteries,  and  entering  the 
skull  at  the  edge  of  the  cribriform  plate,  end  in  the  middle  \)Q,Yt  of 
the  fossa.    One  sends  a  twig  to  the  front  of  the  falx  cerebri,  E. 

The  middle  set,  three  in  number,  are  derived  from  branches  of 
the  external  carotid  artery,  and  appear  through  the  lacerated,  oval, 
and  spinous  foramina.  The  largest  of  these,  and  the  only  one 
generally  injected,  is  the  following  : — 

The  middle  meningeal  artery,  c,  nourishes  chiefly  the  bony  case 
containing  the  brain.  Arising  from  the  internal  maxillary  artery, 
it  comes  inwards  through  the  foramen  spinosum,  and  ascends  to 
the  top  of  the  head,  grooving  the  bones — more  particularly  the 
lower  and  fore  parts  of  the  parietal.    At  the  vertex  of  the  hkull  it 
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terminates  in  the  bone,  but  some  branches  comnumicate  with  the 
arteries  on  the  outer  Borfftcc  of  the  cranium. 

Branches  are  given  by  it  to  the  dura  mater.  A  petrosal  branch 
enters  the  hiatus  Fallopil  with  the  small  ncrre,  17,  to  supply  the 
temporal  bone  ;  and  one  or  two  offsets  penetrate  into  the  orbit, 
and  join  the  ophthalmic  ai-t«ry. 

The  posterior  set  includes  two  arteries  :  one  is  fumiBbed  by  the 
occipital  throQgh  the  foramen  jngnlare,  and  the  other,  by  the 
vertebral  artery  inside  the  i^all.  Of  the  two,  the  offset,  m,  fr«D 
the  occipital  is  the  largest,  and  it  extends  even  to  the  tentoriom 
cerebelli. 

Veins.  No  vein  accompanies  either  the  internal  carotid  or  the 
vertebral  vessels  which  end  in  the  brain  ;  bnt  companion  veins 
run  with  the  arteries  distributed  to  the  dura  mater  and  the  brain 
case.  Tlie  veins  with  the  large  middle  meningeal  artery  may  be 
plainly  seen  iu  a  dissection. 

fOSTENTS  OF  THE  ORBIT. 

In  the  orbit  is  lodged  the  eyeball  with  its  muscles,  vessels,  fmd 
nerves.  And  the  gland  for  the  secretion  of  the  tears  is  contained 
in  the  fore  part  of  the  same  cavity. 

The  dissection  of  this  ca-s-ity  retjuires  some  care  in  ita  execution, 
in  consequence  of  the  smallness  of  the  vessels  and  nerves,  and 
of  the  quantity  of  fet  with  which  they  are  surrounded. 

On  the  right  side  the  first  stage  of  the  dissection  lias  heea 
prepared  by  sawing  through  and  throwing  forwards  the  bony 
roof !  and  then  slitting  along  the  middle  and  removing  the  peri- 
osteum of  the  cavity.  On  the  left  side,  the  cavity  having  been 
opened  ae  before,  the  anpeificial  layer  has  been  taken  away,  to 
bring  into  view  deeper  vessels  and  nerves. 

80PEEFICUL  MUSCLES  AND  THE  LACHIIYMAL  GLAND, 

The  mnsclcs  contained  in  the  orbit  act  on  the  eyeball,  with  the 
exception  of  one  which  raises  the  upper  eyelid.  8is  muscles  are 
attached  to  the  eyeball ;  of  these,  four  are  straight,  and  direct  the 
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papil  to  opposite  points  of  the  circumference  of  the  orbit ;  whilst 
two,  which  are  named  oblique,  roll  the  ball. 


L.  lachrymal  gland. 

M.  Eyeball  of  the  left  ride. 

N.  Upper  oblique  muscle. 

P.  Levator  palpebrse  superioria. 


R.   Upper  rectus  muscle. 
S.    External  rectus  muscle. 
T.    Pulley   of   the    upi)er    oblique 
muscle. 


The  laehrymal  gland^  L,  lies  above  the  muscles  in  the  outer 
part  of  the  orbit,  and  touches  in  front  the  upper  eyelid.  Shaped 
somewhat  like  an  ahnond,  with  its  longest  measurement  directed 
transrersely,  it  is  suspended  by  fibrous  tissue  to  the  roof  of  the 
orbit.  It  secretes  the  tears  ;  and  its  ducts,  six  or  eight  in 
number,  open  along  an  arched  line  on  the  inner  surface  of  the 
tipper  lid,  near  the  outer  end. 

The  tgppBT  ohUqm  mtMcle,  N,  (trochlearis)  is  the  longest  muscle 
in  the  orbit,  and  passes  through  a  ring,  or  pulley;  It  arises  from  the 
firontal  bone,  close  to  the  optic  foramen  in  the  bottom  of  the  orbit ; 
and  ends  anteriorly  in  a  tendon,  which  is  directed  backwards 
through  the  pulley,  but  beneath  the  upper  rectus,  and  is  inserted 
into  the  eyeball  behmd  the  centre  (Fig.  xiv.). 

The  trochlea  or  pulley,  T,  is  a  ring  of  fibro-cartilage,  which  is 
attached  to  the  pit  near  the  inner  angle  of  the  frx)ntal  bone.  A 
synovial  membrane  lines  the  ring,  and  fibrous  tissue  is  prolonged 
from  the  margins  along  the  tendon. 

The  muscle  acting,  raises  and  draws  forwards  the  back  of  the 
eyeball,  rotating  it  at  the  same  time  ;  and  it  gives  to  the  pupil 
^perhaps  a  very  slight  inclination  downward  and  outward."* 

The  levator  palpebra  superiaris,  P,  arises  in  the  bottom  of  the 
orbit,  close  to  the  preceding ;  becoming  tendinous  in  front  of  the 
eyebaU,  it  enters  the  upper  eyelid,  and  is  inserted  into  the  fore 
part  of  the  tarsal  cartilage. 

The  muscle  elevates  the  upper  eyelid,  moving  upwards  the  fibro- 
cartilage  over  the  eyeball,  and  gives  rise  to  a  deep  groove  in  the 
skiiL    If  the  eyeball  is  directed  down  when  the  muscle  is  acting. 


*  This  action  is  attributed  to  it  by  Dr.  Jacob,  in  the  Dublin  Medical  Preaa 
for  Jan.  6,  1S41,  p.  L 
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the  elevation  of  the  lid  is  checked  by  the  muoons  membrane  which 
is  then  less  loose. 

BecH  mtiscles. — The  upper  rectus,  E,  (attoUens  oculi)  and  the 
outer  rectus,  S,  (abductor  oculi)  have  a  common  origin  with  the 
other  two  recti,  around  the  optic  nerve,  at  the  apex  of  the  orbital 
cavity  ;  and  they  are  inserted  into  the  eyeball  about  a  quarter  of 
an  inch  behind  the  cornea. 

The  outer  rectus  is  provided  with  an  additional  origin  from  a 
point  of  bone  on  the  lower  edge  of  the  sphenoidal  fissure,  near  the 
inner  end  of  that  slit :  between  this  head  and  the  common  one 
the  ophthalmic  vein  and  several  nerves  pass. 

The  pupil  is  directed  towards  the  eyebrow  by  the  upper  rectus 
muscle,  and  outwards  by  the  other  rectus — ^the  insertion  of  the 
muscles  into  the  ball  in  front  of  its  greatest  transverse  diameter 
impressing  on  the  eye  the  movements  stated.  Squinting  upwards 
or  outwards  may  result  from  permanent  contraction  of  the  mus- 
cle moving  the  eye  in  the  direction  indicated,  or  from  the  rectus 
in  action  being  unbalanced  through  paralysis  of  its  antagonist 
muscle  or  muscles. 

VESSELS  OF  THE  ORBIT. 

The  ophthalmic  artery  and  vein  are  represented  in  the  left 
orbit.  These  vessels  have  some  peculiarities: — they  are  not 
transmitted  through  the  same  aperture  in  the  bone  ;  and  the 
vein,  which  is  a  single  trunk,  ends  in  the  cavernous  sinus  in  the 
interior  of  the  skull. 


d.  Ophthalmic  artery. 

e.  Anterior   ethmoidal    or   nasal 

artery. 


/.  Posterior  ethmoidal  artery. 
g.   Supra-orbital  artery. 
h.  Ophthalmic  vein. 


The  ophthalmic  arteri/,  d,  is  a  branch  of  the  internal  carotid, 
and  enters  the  orbit  through  the  optic  foramen,  lying  below  and 
outside  the  optic  nerve.  In  the  left  orbit  the  artery  is  shown 
coursing  over  the  optic  nerve,  and  along  the  inner  side  to  the 
front  of  the  cavity,  where  it  ends  in  branches  for  the  root  of  the 
nose  (nasal)  and  the  forehead  (frontal).  Most  of  its  ofiTsets  are  dis- 
tributed in  the  orbit. 


KEBYES  OF  THE  ORBIT.  129 

Offntsfor  ih$  m/tbaU,  Seyend  branches,  posterior  ciliary^  pierce 
the  back  of  the  eyeball  around  the  optic  nerve.  Other  smaller 
arteries,  which  are  osoally  not  injected,  enter  the  front  of  the  ball, 
close  to  the  cornea  :  these  are  the  anterior  ciliary^  and  they  are 
best  seen  in  inflammation  of  the  iris.  One  artery  enters  the  optic 
nerre  behind  the  ball ;  it  ramifies  in  the  retina,  and  is  caUed  the 
central  arkry  of  the  retina. 

The  laehrymal  branch  accompanies  the  nerve,  19,  to  the  gland 
of  the  same  name. 

Muscular  branches  arise  at  intervals  :  some  of  these  are  seen  in 
the  Figore. 

Eyelid  offsets.  Each  eyelid  receives  a  palpebral  branch  :  these 
are  directed  transversely,  in  contact  with  the  tarsal  cartilages,  and 
anastomose  externally  with  the  lachrymal — forming  an  arch  in 
each  lid. 

Branches  leaving  the  orbit, — Besides  the  two  terminal  branches 
(frontal  and  nasal),  three  others  leave  the  cavity.  One,  anterior 
ethmoidal^  Sy  accompanies  the  nasal  nerve  to  the  nose,  and  sapplies 
meningeal  offsets.  Another,  posterior  ethmoidal^  /,  smaller  than 
the  preceding,  passes  through  the  foramen  of  the  same  name  to 
the  dura  mater  in  the  anterior  fossa  of  the  skall.  And  the  third, 
supra-crbitalj  g^  runs  with  the  nerve  of  the  same  name  through 
the  supra-orbital  notch  to  the  forehead. 

The  ophthalmic  vein^  A,  taking  the  same  general  course  as  the 
artery,  joins  in  front  the  facial  vein ;  and  as  its  branches  corre- 
spond mostly  with  those  of  the  artery  few  are  delineated.  At  the 
back  of  the  orbit  it  leaves  the  artery,  and  passing  between  the 
heads  of  the  outer  rectus,  ends  in  the  cavernous  sinus  in  the 
skull  (Plate  xiv.  Q). 

Eyeball-veins :  —  these  differ  from  the  arteries  to  the  ball. 
Four  in  number,  they  issue  on  opposite  sides  of  the  eye,  and 
about  midway  between  the  cornea  and  the  entrance  of  the  optic 
nerve. 

NERVES  OF  THE  ORBIT. 

Five  cranial  nerves  enter  the  orbital  cavity,  viz.  2nd,  3rd, 
4tb,  5th,  (in  part)  and  6th  ;  and  all,  except  the  second  or  optic. 
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come  tlirongh  tbc  ephenoidai  fissure.  Some  end  in  the  contents 
of  Uis  orbit,  like  tke  arteiies,  and  others  are  transmitted  through 
the  cavity  to  the  nose  and  the  forehead  :  they  have  the  foUowing 
general  distribution.  The  second  or  tlie  optic  belongs  to  the 
eyobalL  The  third,  fourtli,  and  sixth,  are  furniahed  to  mnsclea. 
And  the  ophthalmic  trunk  of  the  fifth  nerve  supplies  the  eyeball 
and  the  lachrymal  glund,  and  ends  outside  the  orbit. 

The  nerFea  whicli  are  superficial  to  the  musclpa  arc  displayed 
on  the  right  aide,  viz.  the  fourth,  and  the  supra-orbital  and 
lachrj-mal  branches  of  the  fifth  :  on  the  left  side  the  other  ner^Ts 
rei'crred  to  in  tlie  description  muy  be  observed. 


2.  Otitic  ncTVo. 

18.  Guprn-orbital  iicitb. 

8.  TMnl  nerve. 

IB.  UcliryraJ  aorve. 

i.   Fourth  Qcrva. 

21.   Ui.,*il.ranc!,ofilicl!,irf 

■nrc  Df  the  GfOi. 

23.  CoiitinuationoflUeiiaBil 

The  ihi-d  cranial  nerve,  3,  (motor  oculi)  supplies  all  themuscles 
of  tlie  eyeball  except  two,  and  enters  the  orbit  iu  two  pioct^ 
between  the  heads  of  the  external  rectus,  llie  upjjcr  and  smaller 
part,  21,  (left  aide)  is  fumiahed  to  the  levator  pnJpebrtB,  P,  and 
the  upper  rectus,  E  ;  the  lower  portion  of  the  nerve  may  be  seen 
in  Plate  xiv.  22. 

Thc/ourlA  cranial  ntrve.  A,  paasos  through  the  sphenoidal  fissore 
aliovo  the  muscles,  and  ends  in  the  upper  oblique,  N,  pioruing 
the  fibres  of  the  muscle  on  the  soi-face  turned  away  firom  tho 
eyeball. 

Tlie  ophthalmic  nerve,  II,  begins  in  the  Gasscrian  ganglion,  13, 
and  is  continued  through  the  wall  of  the  cavemons  sinns  and  the 
sjihenoidal  fissure  to  the  orbit.  It  ends  by  dividing  into  the  supra- 
orbital, 16,  and  the  laclirymol  brancli,  19  ;  and  itam  its  iuner  aide, 
before  the  terminal  bifurcation,  springs  the  nasal  nerve,  20, 
(Fig.  xiv.) 

Tlie  laehnjmal  nerve,  ID,  the  eraallest  of  the  offsets  of  tho 
ophllialmic  trunk,  is  directed  to  the  outer  part  of  the  orbit,  and 
supplies  the  lachrymal  gland  and  the  opper  eyelid. 

Tlio  strjTra-orbital  mww,  18,  lies  above  the  musclea,  like  the 
ladujmal,  end  is  continued  through  the  cavity  to  the  sppra- 
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orbital  notch,  wheoe  it  issacs  on  the  forehead,  and  supplies  tlio 
mnscles  and  the  integoments.  From  its  inner  side  is  given  a 
long  slender  branch,  supra-irochkar,  to  the  nppcr  eyelid  and  the 
forehead ;  and  as  it  turns  round  the  marpn  of  the  orbit,  small 
jxtlpebral  filaments  are  famished  to  the  upiKT  eyelid. 

The  nasal  nerve  (20  left  side)  ends  in  the  nose,  and  passes 
through  the  orbit  and  the  cavity  of  the  skull  before  it  reaches  its 
destination.  Entering  the  orbit  between  the  lieails  of  the  external 
rectus  (Plate  zIy.)  it  is  continued  forwards  with  the  ophthalmic 
artery  to  the  anterior  of  the  two  foramina  in  the  inner  wall  (28, 
left  side)  ;  here  it  is  transmitted  to  the  cavity  of  the  skull.  In 
the  orbit  its  offsets  are  the  followinji: : — 

Firstly,  there  is  a  slender  coramimicating  branch  to  the  len- 
ticular ganglion  (Plate  xiv.  26).  As  it  crosses  the  oi)tic  nen'e  two 
or  three  filaments,  long  ciliary^  arc  furnished  to  the  eyeball.  And 
as  it  leaves  the  orbit  it  gives  a  branch — in/ra'trochlear,  24,  to  the 
upper  eyelid  and  the  side  of  the  nose. 

The  nasal  nerve  is  distributed  finally  to  the  mucous  membrane 
of  the  front  of  the  nasal  cavity,  and  to  the  integuments  of  the  end 
of  the  nose.  Irritation  of  it  in  the  nasal  cavity,  as  in  taking  snuff, 
induces  sneezing  for  the  purpose  of  removing  the  irritating  l)ody. 

Sirih  cranial  nerve^  6.  The  ending  of  this  nerve  in  the  external 
rectus  is  delineated  in  Fig.  xiv. 


DESCRIPTION  OF  PLATE  XIV. 


In  the  Drawing  a  view  is  obtained  of  the  dura  mater  at  the 
base  of  the  skull,  with  the  cavernous  sinus,  and  the  dissection  of 
the  orbit  is  carried  through  its  two  deeper  stages. 

Farts  delineated  in  this  and  the  preceding  Plate  are  marked  by 
the  same  letters  and  figures. 


DISSECnoif  OJ"  THE  BASE  OF  THK  SEOTJx 


THE  DURA  MATER  WITH  THE  8IKU3KS. 

The  tentorium  cwehelli,  D,  has  been  left  entire  for  the  pnrpose 
of  showing  the  leyei  and  estent  of  this  partition.  Its  position 
will  l>e  marked  on  the  srirface  by  a  line  on  a  level  with  the 
part  of  the  ear  joining  the  side  of  the  head. 

Venous  spaeea  occupy  the  middle  part,  and  the  attached  edge 
of  the  membrane  ;  and  one  of  the  largest  spaces,  called  the  caver- 
nous, is  close  to  each  anterior  extremity. 

The  cavernous  sinvs,  Q,  may  be  opened,  as  on  the  left  side^  by 
cutting  through  the  dura  mater  from  the  anterior  clinoid  process 
to  the  petroufi  portion  of  the  temporal  bone,  the  cut  being  made 
internal  to  the  third  and  fourtJi  nerves. 

This  hoUow  is  placed  on  the  aide  of  the  body  of  the  sphenoid, 
and  reaches  from  the  sphenoidal  fissure  to  the  temporal  bone. 
Rather  more  than  an  inch  long,  it  measures  across  about  half  an 
inch,  after  the  knife-handle  has  been  put  into  it  j  and  it  is 
dilated  behind  where  it  joins  other  sinnses.  Its  inner  boondaiy 
is  formed  by  the  sphenoid  bone  covered  by  thin  dura  mater ; 
and  the  outer  boundary  consisting  of  thickened  dura  mater, 
contains  the  third,  8,  fourth,  4,  and  the  ophthalmic  trunk  of  the 
fifth  nerve,  14,  Plate  siii. 

Through  the  inner  part  of  the  space  pass  the  internal  carotid 
artery  and  the  sixth  cranial  nerve ;  and  these  are  separated  from 
the  blood  by  the  thin  venous  lining  membrane,  Small  fibrous 
bands  and  arteries  traverse  the  space,  giving  rise  to  the  term 
"  cavemouB." 

Blood  is  received  from  a  few  small  cerebral  veins  which  pierce 
the  outer  wall,  though  chiefly  from  tlie  ophthalmic  vein  (Fig. 
xjii.  h)  which  enters  in  front ;  and  it  cu-cnlates  backwards  to  be 
conveyed  to  the  lateral  sinus  by  the  upper  and  lower  petrosal 
siniiaes,  The  blood  in  the  space  communicates  with  that  outside 
the  bead  by  means  of  small  emissary  veins  which  penetrate 
tlirough  the  foramen  lacentm. 

Three  short  sinuses  join  the  cavernous  spaces  of  opposite  sides 
across  the  middle  line ; — one  lymg  before  the  pituitary  body, 
tie   behind    it,    and   the    other  across  the  basilar  process  of 
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the  sphenoid  bone.  No  ralyes  exist  in  these  cross  channels,  so 
that  the  blood  can  more  freely  forwards  and  backwards  through 
them ;  and  should  the  diminished  size  or  the  absence  of  one 
lateral  sinns  interfere  with,  or  stop  the  course  of  the  blood  on 
that  side  of  the  sknll,  the  circulating  fluid  can  be  convejed  across 
the  middle  line,  to  be  transmitted  from  the  head  by  the  lateral 
sinQs  of  the  opposite  side. 

The  mi&mal  carotid  artery,  a,  winds  through  the  space  from 
behind  forwards,  and  issues  through  the  dura  mater  internal  to 
the  anterior  clinoid  process :  it  ftimishcs  here  small  recepiacular 
branches  to  the  dura  mater. 

Ascending  around  the  artery  is  the  cranial  part  of  the  aympa- 
theHc  nervBy  which  communicates  with  the  nerves  entering  the 
orbit  through  the  sphenoidal  fissure. 

In  the  sinns  lies  the  Btxth  cranial  nerve,  6,  which  courses  frx)m 
behind  forwards,  dose  outside  the  carotid  artery,  and  commu- 
nicates largely  with  the  sympathetic. 

Another  large  central  sinus,  named  torcular  Herophili^  is  placed 
opposite  the  occipital  protuberance,  and  receives  blood  from  the 
brain.  Opening  into  it  in  front  is  the  straight  sinus  G,  (Plate 
xiii.);  above  is  the  superior  longitudinal,  0  ;  and  below  is  the 
occipital  sinus  contained  in  the  falx  cerebelli.  On  each  side 
issues  the  large  lateral  sinus,  which  extends  to  the  foramen 
jugulare,  joining  there  the  internal  jugular  vein,  and  conveys 
firom  the  skull  the  blood  both  of  this  and  of  the  cavernous  sinus. 

DISSECTION  OF  THE  ORBIT. 

The  third  stage  of  the  dissection,  which  is  represented  on  the 
right  side,  will  be  obtained  by  clearing  away  the  vessels  shown  in 
the  left  orbit  in  Plate  xiii.  And  the  preparation  of  the  last  stage, 
as  exhibited  on  the  left  side,  may  be  made  by  removing  the  lenti- 
cular ganglion  and  the  nasal  nerve,  and  by  dividing  the  optic 
nerve  and  raising  the  ends. 

MUSCLES  OF  THE  ORBIT. 

The  muscles  lying  below  and  to  the  inner  side  of  the  eyeball 


S,  Eiternii]  roctm  muscle. 

V.  Iiifcnor  rectns  muscle. 

W.  Inrerior  oblique  DKUole. 

X,  Intunml  rectus  mmcls. 
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act  S8  antagonists  to  the  group  of  mnsclos  (before  described, 
p.  121)  oil  tlie  outer  Eide  and  above  tlic  ball.  Like  the  other 
group  tbi'y  consist  of  two  etraij|ht  and  one  oblique  ;  and  tlicy 
ore  naniod  inferior  rectus,  internal  rectus,  nod  inferior  obliqno. 

N,  Upper  oblique  tnuicle. 

0.   Superior  lougituditittl  siunj. 

P.    Lcrator  pelpebna  superioris. 

B,   Upper  rectus  muscle. 

Recti  musckg.  The  lower  rectus,  V,  (depnxsor  oculi)  and  the 
inner  rectos,  X,  (adductor  oculi)  arise,  behind,  around  the  optic 
nerve  witli  the  other  mnsclCB ;  and  the  two  separating  from  each 
other  in  front,  are  inserted  into  the  eyeball  near  the  coraea,  each 
being  attached  opposite  it«  antagonist  muscle. 

One  of  these  muscks  contracting,  the  pupil  will  be  directed 
towards  it,  the  under  rectus  depressing,  and  the  inner  one  odduct- 
ing  the  ore  ;  but  the  two  recti  acting  together  the  pupil  will  be 
directed  to  a  point  intermediate  between  both. 

The  external  recivs,  S,  is  more  evident  here  than  in  Figure  xiii.  i 
and  on  the  right  side  the  nerves  passing  between  ite  heads  of 
origin,  viz.,  the  third,  3,  the  nasal  nerve  of  tlie  fifth,  20,  and  the 
aistli,  6,  have  been  traced  out,  to  show  their  relative  position. 

The  irfferior  oblique  muscle,  W,  is  displayed  only  at  its  insertioa 
into  the  eyeball.  Arising  from  the  fore  part;  of  the  floor  of  the 
orbit,  close  to  the  lachrymal  sac,  it  is  inclined  backwards  below 
the  inferior  rectus  and  the  eyebait,  and  is  inserted  into  the  back  of 
the  eye  near  the  upper  oblique  muscle. 

By  the  action  of  this  mnsde  the  back  of  the  ball  will  bo 
depressed  and  the  cornea  raised ;  and  the  eye  being  rotated  at  the 
same  time  "  the  cornea  will  be  directed  perhaps  a  little  upwards 
and  inwards."  • 
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The  second  nerve,  part  of  the  third  nerve,   the   lenticular 

•  Dr.  Jaooti  gives  this  as  its  probnUe  action.     See  the  Dulilin  Medical 
PreMof  Jan.  6,  1S*1,  beforu  referred  lo. 
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ganglion,  and  the  sixth  nerre,  are  met  with  in  tho  two  dccixir 
stages  of  the  dissection  of  the  orbit. 

On  the  right  side  the  lenticular  ganglion  is  depicted,  with  the 
optic  ner?e  ;  and  the  other  nenres  are  visible  on  the  left  side. 


2.  OptionexTe. 

S.  Third  cnuiial  nenre. 

4.  Fourth  nerve. 

5.  Fifth  cnnial  nerre. 

6.  Sixth  cranial  nerve. 
IS.  GaaBerimn  ganglion. 

20.  Nasal  nerve  at  its  origin. 

SL  Upper  branch  of  the  third  nerve. 


22.  Lower    branch    of    the    thinl 

nerve. 

23.  Nasal  nerve  leaving  tho  orbit. 

24.  Infra-trochlcar  uervo. 

25.  Lenticular  ganglion. 

26.  Long    root    of  tho    lenticular 

ganglion  to  tho  na^  nerve. 


The  aptie  or  second  cranial  nerve,  2,  lies  in  tlic  middle  of  the 
hollow  included  by  the  recti  muscles,  and  enters  tho  back  of  the 
eyeball  rather  internal  to  the  centre :  it  spreads  out  in  the 
nenrous  stratnm  of  the  retina.  Along  it  tho  ciliaiy  arteries  and 
nerves  are  conreyed  to  the  eyeball. 

The  ophthalmic  or  lenticular  ganglion^  25,  is  a  small  rather  red 
t>ody,  about  as  large  as  a  pin's  head  of  moderate  size,  which  is 
situate  at  the  back  of  the  orbit,  close  to  tho  ophthalmic  artery 
and  the  optic  nenre.  Nenres  issue  &om  it  at  four  points  (angles) : 
two  pass  backwards,  joining  other  nerves,  and  these  are  called 
roote  ;  and  several  nerves  are  sent  forwards  to  tho  eyeball  along 
the  optic  nerve. 

Posterior  branches. — ^A  long  slender  branch — the  long  root,  2G, 
joins  the  nasal  nerve,  20.  Another  thick  and  short  branch — the 
short  root»  unites  with  the  third  nerve,  22,  (right  side).  Some- 
times a  third  offiaet,  between  those  two,  connects  the  ganglion  with 
the  sympathetic. 

The  anterior  branches  or  the  short  ciliary  nerves  to  the  eyeball, 
are  about  twelve  in  number,  and  form  two  bundles,  upi>cr  and 
lower :  they  are  ftimished  to  the  ball,  and  especially  to  the  mus- 
cular structure  in  it 

The  third  cranial  nerve,  8,  splits  into  two  as  it  is  about  to  enter 
the  orbit  between  the  heads  of  the  outer  rectus.  Its  upper  piece, 
21,  ends  in  the  upper  rectus,  and  in  the  elevator  of  the  upper 
eyelid. 
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The  lower  and  larger  part  of  the  nerve,  22,  (left  side)  diyides 
into  three :  one  enters  the  inferior  rectus,  Y ;  the  second  belongs 
to  the  internal  rectos ;  and  the  third  offset,  22,  (right  side)  is 
continued  below  the  eyeball  to  the  inferior  oblique  muscle.  The 
last  branch  is  joined  by  the  short  root  of  the  lenticular  ganglion, 
and  supplies  through  that  communication  motor  nerves  to  the 
muscular  fibres  of  the  ejebalL 

Paralysis  of  the  muscles  supplied  by  the  third  nerve  is 
attended  by  dropping  of  the  eyelid,  and  inability  to  raise  it ;  and 
the  eye  loses  its  movements  in  certain  directions.  Supposing  its 
existence  on  one  side,  the  cornea  could  not  be  moved  vertically, 
that  is  to  say,  it  could  not  be  turned  upwards  or  downwards  by 
the  elevator  and  depressor  muscles ;  it  could  not  be  drawn  inwards 
horizontally  by  the  adductor;  nor  could  it  be  inclined  upwards 
and  inwards  by  the  inferior  oblique — all  the  muscles  needfid  for 
those  movements  being  supplied  by  the  nerve,  and  being  therefore 
unable  to  contract.  Only  two  movements  would  remain,  viz. 
abduction  and  rotation  downwards  and  outwards : — ^the  former 
depending  on  the  external  rectus  which  is  supplied  by  the  sixth 
nerve  ;  and  the  latter  on  the  superior  oblique,  which  receives  the 
fourth  nerve. 

Double  vision  will  accompany  the  paralysis  when  an  attempt  is 
made  to  look  with  both  eyes  to  the  temple  of  the  opposite  or 
healthy  side  ;  and  this  occurrence  is  to  be  accounted  for  by  the  loss 
of  the  muscular  control  over  the  ball  of  the  affected  side.  In  look- 
ing with  both  eyes  to  the  temple  (left)  in  the  undiseased  state  of 
the  muscles,  the  left  eye  will  be  inclined  outwards  by  the  external 
rectus,  and  the  right  eye  will  be  turned  inwards,  towards  its 
fellow,  by  the  internal  rectus.  But  in  paralysis,  say  of  the  right 
side,  the  affected  eye  cannot  be  inclined  towards  its  fellow  in 
consequence  of  the  internal  rectus  having  lost  its  power  of  con- 
tracting, whilst  the  healthy  or  left  eye  will  be  turned  outwards 
by  the  external  rectus  muscle ;  and  as  the  axes  of  the  eyes  are  not 
kept  parallel,  images  are  formed  on  non-corresponding  points  of 
the  two  retinae,  and  double  vision  results. 

The  sixth  cranial  nerve,  6,  enters  the  orbit  between  the  heads 
of  the  external  rectus,  lying  below  the  third  and  nasal  nerves, 
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and  abofe  the  ojditlialmio  yein :  it  ib  distributed  to  the  external 
rectus  mnsole. 

In  paralysis  of  the  external  roctns  from  disease  of  this  nerre 
the  eyeball  cannot  be  directed  outwards ;  and  squinting  inwards 
may  ensae  from  the  absence  of  a  contracting  muscle  to  balance 
the  internal  rectos. 

Orbital  Wtmch  ot  the  tgoper  maxillary  nenre.  After  the  contents 
of  the  (Hrbit  haye  been  remoyed,  this  small  nerve  may  be  found  in 
the  lower  and  outer  angle,  passing  through  the  orbit  on  its  way  to 
the  &ce  and  the  temple. 


DESCRIPTION  OF  PUTE  XV. 


This  Figure  illustrates  the  anatomy  of  the  side  of  the  neck 
behind  the  stemo-mastoid  muscle. 

The  position  of  the  body  indicated  in  the  drawing  will  be 
required  also  during  the  dissection,  viz.  the  arm  having  been 
drawn  down  to  depress  the  shoulder,  and  make  tense  the  neck 
mnsdea. 

The  more  prominent  lateral  muscles  will  appear  readily  on 
reflecting  the  skin  by  the  incisions  marked  in  the  Plate,  and  on 
removing  the  thin  platysma  muscle,  and  the  deep  cervical  fascia  ; 
but  much  time  and  care  will  be  needed  to  make  clean,  and  to 
leave  uninjured  the  deeper  nerves  and  vessels. 

MUSCLES  OF  THE  SIDE  OF  THE  NECK. 

All  the  muscles  here  exhibited  in  part,  are  attached  below  either 
to  the  aich  formed  by  the  clavicle  and  the  scapula,  or  to  the  first 
rib  ;  and  above  they  are  fixed  to  the  head  and  the  spinal  column, 
with  the  exception  of  the  omo-hyoid  which  is  attached  to  the 
hyoid  bone.  A  hollow,  the  posterior  triangular  spaoe,  intervenes 
between  the  two  largest  supeificial  muscles. 

K  2 
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A.  Platysma  mjoides. 

B.  Stemo-cleido-mastoid  muscle. 

C.  Spleniua  capitis. 

D.  Trapezius. 

£.  Levator  anguli  scapula. 
F.  Scalenus  medius. 


Q.   Scalenus  anticus. 
H.  Omo-hyoideus. 
E.  Deltoid  muscle. 
Ij.    Clavicle. 
N.  Pectoralis  major. 


Phtysma  myoides^  A.  This  is  a  membraniform  fleshy  layer, 
which  is  contained  in  the  fatty  stratum  between  the  skin  and  the 
deep  fascia.  Arising  from  the  scapular  arch,  and  the  top  of  the 
thorax  and  shoulder,  it  crosses  the  side  of  the  neck,  and  is  inserted 
into  the  base  of  the  lower  jaw,  blending  with  muscles  of  the  face. 

It  covers  the  external  jugular  vein,  ky  and  the  lower  two  thirds 
of  the  posterior  triangular  space.  Its  fibres  are  inclined  down- 
wards and  backwards  from  the  jaw  to  the  shoulder  ;  and  in  open- 
ing the  external  jugular  vein  in  venesection  the  incision  is  to 
be  so  directed  as  to  cut  them  across. 

The  stemo-cleido-mastoid  muscle,  B,  crosses  the  neck  obliquely 
from  the  thorax  to  the  ear.    Below  it  arises  from  the  first  piece  or 
the  sternum,  and  the  inner  third  of  the  clavicle  (Plate  xviL) ;  and 
it  is  inserted  above  into  the  mastoid  process,  and  the  upper  curved 
line  of  the  occipital  bone. 

From  its  diagonal  position  in  the  neck  it  separates  a  triangular 
surface  in  front  from  another  behind  :  it  covers  the  great  carotid 
blood  vessels  and  the  neck  muscles,  and  it  is  crossed  by  superficial 
nerves  and  veins.  It  is  pierced  by  one  large  nerve — ^the  spinal 
accessory  or  the  eleventh  cranial  nerve,  13. 

Both  muscles  acting,  the  head  will  be  brought  forwards,  as  in 
nodding,  or  the  sternum  will  be  raised  ;  according  as  they  may 
take  their  fixed  point  above  or  below.  If  only  one  muscle  is  used 
the  head  is  turned  to  the  opposite  side  ;  but  in  combination  with 
other  muscles  attached  to  the  mastoid  process  it  can  incline  the 
head  towards  the  shoulder  on  the  same  side. 

In  wiy-neck  (torticollis)  arising  from  muscular  contraction^ 
the  stemo-mastoid  forms  a  hard,  tense  cord  on  the  side  of  the 
neck  opposite  to  that  to  which  the  head  is  turned.  Subcuta- 
neous cutting  through  of  the  muscle  is  practised  to  remove  the 
defonniiy. 

The  trapezius,  D,  attached  behind  to  the  spinal  column  and 
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the  head,  is  inserted  in  front  into  the  outer  third  of  the  clayicle, 
and  into  the  acromion  process  and  the  spine  of  the  scapula. 

The  anterior  tree  edge  of  the  mnscle  limits  behind  the  pos- 
terior triangular  space  ;  it  is  thin  in  the  upper  half,  and  it  is 
projected  forwards,  as  a  point,  opposite  the  fourth  cerrical  nerve 
and  the  narrowed  part  of  the  necL* 

The  fore  part  of  the  trapezius  will  help  the  levator  anguli 
scapute,  Ey  in  raising  the  shoulder. 

S^lmim  capitis,  0.  This  small  part  of  the  splenius  muscle 
appears  in  the  posterior  triangular  space,  where  it  arches  forwards 
from  the  spinal  column  to  the  mastoid  process. 

Taking  its  fixed  point  behind  it  can  turn  the  face  to  its  own 
side  ;  or  acting  with  the  stemo-mastoid,  it  will  incline  the  head 
to  the  shoulder.  When  the  muscles  of  opposite  sides  act  together, 
the  head  will  be  carried  backwards. 

Levator  anguU  tcapulc^,  E,  occupies  the  hinder  part  of  the 
triangular  space.  It  arises  from  the  transverse  processes  of  the 
three  or  four  upper  cervical  vertebras,  and  is  inserted  into  the 
base  of  the  scapula  (Plate  v.  G.)  ;  its  processes  of  origin  may 
remain  separate  for  some  distance  as  in  the  Plate,  and  appear 
like  distinct  muscles. 

Its  ordinary  action  is  manifested  in  shrugging  the  shoul- 
den ;  in  this  movement  it  is  assisted  by  the  upper  part  of  the 
tnpezius. 

The  omo-hyaideua  is  a  double-bellied  muscle,  which  reaches 
from  the  scapula  to  the  hyoid  bone,  and  is  tendinous  beneath 
the  stemo-mastoideus  (Plate  xviii.)  :  for  the  anatomy  of  the 
anterior  belly,  see  Plate  xvii. 

The  fibres  of  the  posterior  belly,  H,  are  attached  beneath  the 
trapezius  to  the  upper  border  of  the  scapula,  close  to  the  notch 
in  that  bone ;  and  they  end  in  front  in  the  intermediate  tendon. 
This  belly  crosses  the  posterior  triangular  space,  cutting  off  a 
small  part  below,  which  contains  the  subclavian  artery  ;  and  it 
is  kept  in  place  by  a  sheath  of  the  cervical  fascia. 

*  When  this  edge  is  represented  in  Anatomical  Plates  as  straight  between 
the  upper  and  lower  attachments,  the  displaced  condition  is  delineated. 
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This  belly  of  tbe  nmsclc  makes  tense  Llic  deep  foacia  of  the 
neck.  TliG  possibility  of  its  compressing  the  internal  jngnlar 
vein  has  been  suggested  by  Theite." 

The  scakni  muscles,  three  on  each  side,  pass  from  the  first  two 
ribs  along  the  side  of  the  spinal  column,  and  are  crossed  by  the 
great  nerves  and  Tesscls  of  the  upper  limb. 

The  anterior  muscle,  G,  arises  from  the  first  rib  aronnd  a 
slight  prominence  on  the  upper  surface ;  and  it  is  inserted  into 
the  fore  part  of  the  transverse  processes  of  four  cervical  rert«bia!, 
viz.  e,  5,  4,  3. 

Ill  troDt  of  the  mnscle  lie  the  omo-hyoidens,  H,  aad  stemo- 
mastuidcus,  B  i  but  the  deep  connections  can  be  more  MIy 
observed  in  Plate  sriii.  With  a  lateral  view  of  the  side  of  tbo 
ueek,  as  in  the  Figure,  part  of  the  muscle  may  bo  seen  In  thu 
posterior  triangular  space  ;  but  in  a  front  view,  the  muscle  is 
usually  concealed  by  the  sterno-mastoidens. 

The  middle  muscle,  F,  larger  than  the  preceding,  arises  from 
a  groove  across  the  hinder  part  of  the  upper  surface  of  the  first 
rib  ;  and  it  is  inserted  into  the  posterior  part  cf  the  transrerao 
processes  of  all  the  cerrical  vertebrte. 

Along  its  outer  edge  lies  the  levator  angnll  scapulte  ;  and  it 
is  placed  beneath  Lho  cervical  nerve  trunks,  and  the  subclanan 
artery. 

The  posterior  muscle  ia  small,  and  is  concealed  by  the  ptB- 
ceding.  Arising  from  the  upper  border  of  the  second  rib  at  Uie 
Itack,  it  is  inserted  into  the  transverse  processes  (posterior 
tubercles)  of  two  or  three  lower  cervical  vertebrte. 

When  the  neck  is  filed  the  scaleui  will  elevate  the  first  two 
ribs.  Wlien  Uie  ribs  are  fixed  the  movements  of  the  neck  will 
vary  with  the  action  of  the  different  muscles.  If  the  scaleni 
of  one  side  contract,  the  neck  will  be  inclined  laterally  towards 
the  muscles  acting  ;  but  if  those  of  both  sides  come  into  play  at 
once — the  one  set  antagonizing  the  other — the  vertebral  column 
will  remain  upright.  Should  the  anterior  scaleni  of  both  sides  act 
the  neck  would  be  bent  forwards,  in  consequence  of  their  atlach- 
mont  in  fixmt  of  tlie  spine. 

*  "  Lclirc  von  den  MiuVelii,"  Lvipxig,  1811. 
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Another  mnade,  the  smrahia  magnus^  lies  in  the  lower  and 
iter  angle  of  the  triangnlar  space,  viz.,  where  the  omo-hjoideus 
id  the  tn^iesias  meet ;  it  is  concealed  by  the  trapezius. 


POSTERIOR  TRIAKGITLAR  SPACE  OF  THE  NECK. 

The  intermnscnlar  interval  on  the  side  of  the  neck,  named  the 
posterior  triangnlar  space,  is  narrow  before  the  fascia  is  remoyed, 
like  the  corresponding  hollows  opposite  the  joints,  bat  in  the 
drawing  the  space  is  delineated  as  it  appears  after  dissectioiL  The 
great  artery  of  the  upper  limb,  and  the  cenrical  nerves,  together 
with  much  tai  and  interspersed  lymphatic  glands,  are  contained  in 
this  hollow. 

This  interval  reaches  ftom  the  clavicle  to  the  back  of  the  head. 
It  is  bounded  in  front  by  the  stemo-mastoid,  B,  and  behind  by 
the  trapezius  muscle,  D.  By  its  dissection  greater  apparent  length 
is  given  to  the  neck,  in  consequence  of  the  teguments  being  re- 
moved from  part  of  the  head. 

Narrower  above  than  below,  the  space  is  said  to  be  triangular. 
Bather  it  is  flask-shaped,  with  the  small  part  directed  upwards. 
As  low  as  the  letter  D,  the  hollow  is  shallow,  and  the  sides 
nearly  straight ;  but  beyond  that  spot  it  becomes  deeper,  and  is 
widened  in  consequence  of  the  posterior  boi*der  being  curved. 
When  in  its  natural  position  the  upper  part  of  the  stemo-mastoid 
projects  &rther  back  towards  the  trcpezius  than  is  indicated  in 
the  drawing. 

Stretched  over  the  space  are  the  skin,  the  subcutaneous  fatty  layer 
containing  the  platysma.  A,  and  the  deep  cervical  fascia.  And  the 
floor  of  the  hollow  is  formed  by  the  superficial  stratum  of  the  mus- 
cles of  the  side  of  the  neck,  in  the  following  order.  Beginning 
above,  the  splenius  capitis,  C,  is  first  met  with;  and  below  it  lies  the 
levator  anguli  scapulas,  divided  into  parts  and  marked  by  E,  E. 
Farther  down  comes  the  scalenus  medius  F ;  and  near  the  clavicle 
the  serratus  magnus  projects  above  the  first  rib,  but  this  would 
be  visible  under  the  trapezius  only  in  a  front-view. 

The  space  is  divided  into  two  unequally-sized  parts  by  the  small 
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omo-hyoid  mnscle,  H — tlio  lower  being  designated  clavicular,  and 
the  upper  occipital. 

Tlic  occipital  part,  much  the  larger  of  the  two,  occnpies  nearly 
the  whole  length  of  the  nock.  It  has  the  same  bounds  in  front 
and  behind  as  the  large  hollow,  and  it  is  limited  below  by  the  omo- 
hyoidens,  H.  Its  depth  increases  towards  the  lower  boundary ; 
and  in  it  arc  contained  chiefly  nerves,  with  some  small  veasela, 
and  lymphatics. 

Tile  neii'es  isano  from  beneath  the  Btemo-mastoid  mnecle,  and 
tmite  in  a  plexiform  manner — the  upper  nerves  entering  the  cer- 
vical, and  the  lower  the  brachial  plexna. 

From  the  nerves,  1  and  2,  of  the  cervical  plems,  enpcrficJal 
branches  are  directed  upwards  and  downwards  : — The  ascending 
set  reach  the  fore  part  of  the  neck,  the  ear  and  contignons  pfut 
of  the  face,  and  the  back  of  the  head ;  and  the  descending  set, 
more  numerous  than  the  other,  are  continued  through  the  space 
to  the  integumenta  of  the  top  of  the  chest  and  ahonlder, 

Tlie  lower  cervical  nerves  join  in  the  brachial  plexns,  11. 
Tiiese  tmnks  are  inclined  downwards  through  the  lower  end  of 
the  occipital  part,  and  through  the  clavicular  part  of  the  triangular 
space  to  tlie  axilla :  they  give  few  branches,  and  their  position 
will  be  referred  to  again. 

One  large  nerve,  13,  the  spinal  accessori/,  (eleventh  cranial 
nerve)  crosses  the  space  oblitjuely  downwards  and  backwards,  from 
the  border  of  the  stcmo-mastoid  to  the  under  surface  of  the 
trapezius. 

Vessels. — The  arteries  are  small  in  size,  and  supply  the  sur- 
rounding muscles :  they  appear  behind  the  stemo-mastoidens, 
The  lowest  and  largest  is  the  transverse  cervical  arteiy,  c,  which 
passes  beneath  the  trapezius.  Veins  accompany  the  arteries,  their 
size  corresponding  with  that  of  their  companions. 

The  clavicular  part  of  the  posterior  triangular  space  has  ita 
sides  formed  by  the  clavicle,  L,  and  the  omo-hyoidens,  H ;  and 
its  base  or  fore  part  by  the  stemo-mastoidens,  B.  Towards  the 
surface  it  is  covered  by  the  same  layers  as  the  great  triangle  j  and 
the  floor  is  constructed  by  the  scaleni  muscles,  the  scrratua  magnoB, 
and  the  first  rib. 
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Larger  before  than  behind,  it  is  placed  nearly  opposite  the 
middle  third  of  the  clayicle.  It  is  about  one  inch  and  a  half 
long,  and  an  inch  wide  in  front  after  the  dissection ;  bat  until 
the  omo-hyoideus  has  been  displaced,  the  muscle  will  lie  closer  to 
the  clayicle,  diminishing  thus  the  width.  Contained  in  it  are  the 
sabclayian  artery,  a,  the  brachial  plexus,  11,  and  the  external 
jngnlar  vein,  i,  with  their  offsets,  together  with  lymphatics  and 
the  usual  &t. 

AriariM. — The  subdarian  trunk,  a,  crosses  the  space  fh)m 
within  oat  In  ftont  it  issues  from  beneath  the  anterior  scalenus, 
6,  and  it  disappears  below  beneath  the  clayicle.  Along  the  side  of 
the  space  formed  by  the  clayicle,  the  supra-scapular  yesscls,  b,  lie 
under  coyer  of  that  bone.  And  at  the  comer  where  the  omo- 
hyoideus  meets  the  stemo-mastoidcus,  the  transyerse  ceryical 
yessels,  c,  cross  the  hollow. 

Veins. — If  the  subclayian  yein  is  fall  it  may  appear  beneath  the 
clayide,  though  it  lies  usually  at  a  lower  leyel  than  the  artery. 
The  external  jugular  yein,  k,  is  directed  across  the  space,  to  join 
the  subclayian  yein  below  :  companion  yeins,  /and  n,  of  the  trans- 
yerse ceryical  and  supra-scapular  arteries  enter  it  near  the  clavicle. 

Nerves, — External  to  the  artery,  or  higher  in  the  neck  than  it, 
the  large  bundles  of  neryes  entering  the  brachial  plexus  are 
directed  downwards  in  their  course  to  the  arm-pit :  they  haye  a 
deep  position  like  the  arteiy,  and  occupy  the  interval  between  the 
vessel  and  the  omo-hyoid  muscle.  Near  the  outer  part  of  the 
space  they  approach  nearer  to  the  vessel,  and  serve  as  a  valuable 
guide  to  it  from  the  constancy  of  their  position,  and  by  their 
white  appearance  and  firm  feel.  Over  the  space  descend  the 
superficial  branches  of  the  cervical  plexus :  these  must  be  divided 
in  an  incision  into  the  neck. 

The  size  of  the  clavicular  part  of  the  triangular  space  varies 
much  with  the  condition  of  the  bounding  muscles.  Alterations  in 
length  wiU  be  determined  by  the  attachment  of  the  trapezius  and 
stemo-mastoideus  to  the  clavicle,  for  if  one  or  both  should  reach 
fiirther  than  usual  on  that  bone,  the  intermuscular  space  must  be 
diminished  accordingly.  The  width  will  be  dependent  upon  tlie 
size  and  the  situation  of  the  omo-hyoideus,  11.    When  the  muscle 
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IB  Tiidc,  or  lies  close  to  the  claricle,  tlie  dimcnEioDB  from  abore 
down  of  the  clavicolar  part  of  the  triangular  space  will  be  less 
than  when  the  muacli!  is  narrow,  or  is  placed  at  a  greater  disUince 
from  the  bone.  In  some  bodies  the  omo-hyoideus  arises  from  the 
baek  of  the  clavicle,  and  conceals  the  subclaviaQ  arteiy,  so  thai 
there  is  not  any  interval  in  the  usnal  place  between  the  mnscle 
and  the  collar  bone. 

Differences  in  depth  will  arise  from  varying  states  of  the 
neighbouring  parts.  In  a  long  and  thin  nock,  with  low  and  flat 
clavicles,  the  depth  is  not  so  great  as  in  a  short  and  thick  neck 
with  prominent  and  mnch  curved  collar  bones.  Changes  in 
the  position  of  the  shoulder  will  give  rise  also  to  variations. 
Thus  if  the  shoulder  is  depressed  by  drawing  down  the  arm,  the 
space  is  as  shallow  as  it  can  be  made  ;  whilst  raising  the  shoulder 
gives  to  the  hollow  its  greatest  depth.  And  by  forcing  upwards 
the  shoulder  the  clavicle  can  be  carried  as  high  as,  or  oven 
higher  than  the  level  of  the  omo-hyoid  muscle  and  the  snbelaviaa 
artery. 

ARTEKIES  IN  TUE  TILIANGDLAIl  SPACE. 

In  the  lower  part  of  the  triangular  space  ore  contained  the  tnmk 

of  the  subclavian  ai-tcry,  with  some  of  its  branches.    Towards 

the  ear  arc  other  small  arteries  which  are  derived  from  the  external 

carotid  trunk. 


a.  Siibelnvian  artery. 
6.   Snpro-BCnpular  artery. 
a.   Tmiisverao  cemtttl  arttry. 
d.  Cutaneooa   brancU  uf  tlio 
claviaii- 


e,  /.  Brancliea    of    the    tacending 
cervicn]  irtery. 
g.    Posteiiur  auricular  artciy. 
A.    Culnnuous  oHFiot  of  the  pot- 
tflrior  auricular. 


Subclavian  artery,  a.  The  third  part  of  the  arch  of  the  Bnb- 
clavian  trunk  (Plate  xviii.)  lies  in  the  clavicular  portion  of  the 
posterior  triangular  space;  and  it  has  the  following  anatomy. 

Its  extent  is  marked  by  the  outer  edge  of  the  anterior 
scolenuB,  Q,  on  the  one  side,  and  the  lower  border  of  the  first 
rib  on  tJie  other  (beneath  the  clavicle).  The  vessel  is  directed 
outwanls  at  first,  about  an  uich  above  the  clavicle,  and  it  passes 
downwards  finally  under  the  most  prominent  point  of  that  bone. 
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hiperiicial  to  tbc  artery  arc  the  common  coverings  of  the  space, 

,,  the  Bkin,  the  eubcutimcoua  fat  with  the  platj'sma,  aad  the 

Sep  fiiwia ;  and  as  it  is  about  to  pass  under  the  clavicle  the 

Bnpra-scapnlar  artery  and  vein  cross  in  front.     Underneath  the 

iTesael  lie  the  middle  scalcnne,  F,  and  the  first  rib. 

Its  companion  vein,  subclavian,  is  arched  like  the  art«ry  (Plato 
iL),  but  it  is  placed  lower  in  the  neck,  and  beneath  tlie  clavicle, 
g  the  artery  near  the  scalenus  is  the  external  jugular  vein, 
e  branches  may  form  a  plexns  over  it. 

a  of  the  brachial  plexufi,  1 1,  lie  above  the  artery  near 
Ok  scalenus  anticns,  and  gradaally  approach  it  below,  bo  ttiat,  at 
the  clavicle,  the  trunk  formed  by  the  last  cervical  and  first  dorsal 
tenches  the  vessel,  and  may  be  taken  up  in  the  operation  of  tying 
the  Bubclanan.  A  email  branch,  10,  to  the  subclavius  muscle  is 
directed  across  the  artery.  Superficial  to  the  clavicular  space 
are  the  descending  cutaueons  branches  of  the  cervical  plexus, 
Lwhich  must  be  cut  in  the  operation  for  ligature. 

Offsets  of  Ute  arUtry.  As  a  role  this  part  of  the  subclavian 
Kinmk  docH  not  furnish  any  named  branch.  A  cutaneotu  offset, 
\i,  took  origin  from  the  vessel  in  tliis  body,  but  it  springs  com- 
inonly  from  the  supra-scapular  art«ry,  b,  near  the  external  JQgnlar 
ffein. 

Compressvm  of  the  arfery.  As  the  subclavian  artery  is  un- 
Kcovered  by  muscle  whilst  it  crosses  the  triangnlar  space,  it  may 

*  be  compressed  at  the  lower  part  of  the  nock  during  life.  Its  posi- 
tion is  marked  on  the  surface  by  the  most  prominent  point  of  the 

•  clavicle;  and  if  the  thumb  is  pressed  firmly  downwards  aad  back- 
words  behind  that  imint  of  the  bone  towards  the  first  rib,  the 
circulation  in  the  vessel  may  be  stopped.  Sometimes  the  top  of 
a  key  padded  may  be  used  more  advantajjcously  than  the  thumb. 

Ligature  of  the  third  paH  of  the  subclavian  artt'rj'  is  prac- 
tised commonly  for  aneurism  of  the  axillary  tmnk,  and  as  this 
operation  may  be  rendered  more  difficult  by  the  unusual  posi- 
L  tion  of  the  subclavian  vessels,  and  by  unusual  states  of  the 
ImuToundiug  parts,  the  conditions  complicating  it  will  be  first 
Jwvicwed.* 

.miliary  liL-ni  iimJe  lias  liteu  durivud  from  tliu  facts  made  kuowu  by 
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AUeratiom  affecUng  the  artery.  Commonly  the  arch  of  the 
vessel  rises  about  an  inch  above  the  clavicle  (Quain),  but  it  maj 
bo  lowered  to  the  levul  of,  or  sink  beneath  the  bone ;  and  on  the 
other  hand  it  may  he  elerated  as  high  as  one  inch  and  a  hair 
above  the  collar  bone.  Occafiionally  the  artery  passes  over  or 
through  the  anterior  Bcalenus,  instead  of  beneath  it.  When  llie 
art«ry  has  either  the  higher  level,  or  the  more  superficial  position, 
it  will  be  rendered  less  deep,  asd  it  will  be  more  easy  to  find  ii 
ui  operation. 

One  or  two  branches  for  the  shoulder,  viz.,  posterior  Ecapnlu 
and  Bupva-scapular,  may  spring  from  this  part  of  the  artery. 
BUch  branch  or  branches  should  be  seen  in  an  operation,  greatfl 
Becnrity  against  secondary  hieniorrhage  would  be  obtained  by  tyi 
one  or  both,  than  by  leaving  either  free  to  convey  blood  into  t 
from  the  tnmk  near  the  ligature, 

Al/eralit»ts  in  Vie  surrmmding  parts.  With  a  thin  and  Ion 
neek  and  a  flat  clavicle,  tliere  is  a  prospect  of  a  less  t«dioaa  open 
tion  than  in  the  opposite  states  of  those  parts,  bccanse  the  aita 
will  ha  nearer  the  surface. 

Muscular  fibres  may  cover  the  artery  as  before  said,  p  137,  th 
clavicnlar  attachments  of  the  stemo-mastoid  and  the  trapezii 
being  lengthened,  or  the  omo-hyoid  arising  from  the  clavicll 
Also  in  axillary  aneurism  liigh  in  the  arm-pit  the  clavicle  may  b 
carried  upwards  considerably  above  the  level  of  the  snbclaviM 
artery.  Under  these  circttmstances  the  operation  of  Iigatni 
would  be  made  more  difficult,  as  the  artery  must  be  sought  behin 
the  raised  bone  in  the  one  case,  and  beneath  the  moscnlar  fibn 
in  the  other. 

The  Bubdavinn  vein  rises  sometimes  as  high  as  the  level  of  tli 
clavicle ;  and  it  has  been  found  twice  beneath  the  anterior  scale 
nns  with  the  subclavian  artery:  both  changes  in  it«  positioB 
would  cause  it  to  be  more  endangered  in  tlie  stejis  of  an  opcr» 
tion.  The  esteroal  Jugular  may  be  moved  outwards  from  thl 
stcmo-mastoideus  as  far  as  the  middle  of  the  clavicle,  so  that  i 
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and  its  branches  would  lie  in  the  centre  of  an  incision  to  reacli 
the  artery :  this  position  of  the  vein  may  so  interfere  with  the 
access  to  the  artery  as  to  render  expedient  division  of  the  vein, 
and  ligature  of  the  ends. 

Steps  of  the  cperation  of  ligature.    Taking  the  most  prominent 
part  of  the  clavicle  as  the  superficial  guide  to  the  position  of  the 
artery,  draw  down  the  loose  skin  of  the  neck,  and  cut  for  two 
inches  and  a  half  along  the  clavicle — the  line  of  the  vessel  mark- 
ing the  centre  of  the  cut — so  as  to  divide  on  the  bone  the  skin, 
the  &t  and  the  platysma,  and  the  superficial  nerves  and  vessels.* 
Let  this  cut  be  next  moved  rather  above  the  clavicle,  and  let  the 
operator  divide  the  deep  fascia,  and  find  his  way  vertically  down- 
wards to  the  artery,  looking  out  for  the  intermuscular  interval 
between  the  trapezius  and  stemo-mastoideus,  and  that  between 
the  omo-hyoideus  and  clavicle,  and  dividing  any  muscular  fibres 
which  would  interfere  with  his  progress.    After  the  muscles  have 
been  passed  the  surgeon  proceeds  cautiously,  not  letting  the  knife 
pass  beneath  the  clavicle  to  wound  the  supra-scapular  vessels  or 
the  subclavian  vein,  and  using  at  this  stage  the  outer,  rather  than 
the  inner  part  of  the  wound.    Towards  the  inner  end  of  the  inci- 
sion the  external  jugular  vein  with  branches  will  soon  be  met 
with,  and  it  may  be  eitlier  drawn  inwards,  or  divided  and  tied, 
According  to  the  impediment  it  ofiers  to  reaching  the  artery. 

To  find  the  artery  in  the  bottom  of  the  wound,  look  to  the 
outer  end  for  the  firm  and  white  cords  of  the  brachial  plexus, 
which  serve  as  the  deep  guide  ;  and  when  these  are  recognised 
the  artery  will  be  found  lower  down,  i^.  between  them  and  tlie 
first  rib-t  After  the  arteiy  has  been  laid  bare  by  the  removal  of 
some  M  and  a  slight  sheath,  the  aneurism  needle  should  be 
entered  in  the  outer  angle  of  the  wound,  where  the  handle  may 

*  If  such  a  superficial  vessel  as  that  marked,  ef,  in  the  drawing,  should  arise 
from  the  subclavian  tmnk,  division  of  it  at  this  stage  would  be  followed  by 
oomnderable  lusmorrhage,  and  ligature  of  it  would  probably  be  needed  before 
the  operation  could  be  continued. 

f  The.  projection  or  tubercle  on  the  first  rib,  at  the  attachment  of  the 
anterior  scalenus  muscle,  is  said  by  some  authors  to  serve  as  the  deep  guide 
to  the  vessel,  but  this  eminence  is  seldom  prominent  enough  to  bo  felt  by  the 
finger. 
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be  depressed  bo  oa  to  make  tho  point  with  the  thread  tnm  imda 
the  vessel. 

Arterial  braneltes.  The  smaller  tirtories  laid  bare  in  the  di^' 
section  arc  derived  trom  two  arterial  tnmks.  Behind  tho  sterm^ 
mastoid  they  are  offsets  of  the  subclavian  or  arm  artery ;  and  the 
branches  in  front  of  the  muscle,  or  piercing  it  (esccpt  the  lowest)^ 
spring  from  the  carotid  or  neck  artery. 

The  supra-acapidar  artery,  b,  comes  from  the  first  part  of  the 
enhclavian  trunk,  and  nms  behind  the  clavicle  with  its  rein  to 
the  npper  bards'  of  the  scapala :  it  onds  on  the  dorsum  of  that 
bone. 

An  offset  from  the  snpra-Bcapnlar  to  the  integuments  u 
near  the  st«mo-mastcid  :  in  this  instance  it  comea  frvm  the  QaA  . 
part  of  the  subclavian,  and  is  marked,  d. 

Transverse  cervical  arlery,  c.  It  arises  in  common  with  the 
preceding,  and  crossing  the  side  of  the  neck  above  the  arch  of  tlM 
subclavian  artery,  courses  beneath  the  trapezius :  here  it  fnrmshai 
a  largo  branch  (superficial  cervical),  and  bonds  finally  along  the 
base  of  the  scapnla  with  the  name  posterior  stapniar,  and  supplies 
the  muscles  inserted  into  the  vertebral  border  of  that  bone. 

In  the  posterior  triangle  it  gives  mony  branches  to  the  le\'at<v 
anguli  scapulffi,  to  the  lymphatic  glands,  and  to  the  fat. 

Two  small  arteries,  e  and/,  are  offsets  of  the  ascending  eervieal 
arterij  (a  branch  of  the  subclavian) :  they  are  distribnted  to  the 
mnscles  on  the  side  of  the  neck,  and  to  the  areolar  tissue  and  tiie 
glandfi  of  the  triangular  space. 

Tho  posterior  attricular  arlery,  g,  issue*  in  front  of  tho  stemo- 
mastoidens,  and  ascends  to  the  back  of  the  ear  and  the  contiguons 
part  of  the  head. 

A  cutaneous  offset,  h,  courses  over  the  stemo-maetoid  muscle^ 
and  accompanies  the  small  occipital  ncn'e. 

Perforating  branches.  After  piercing  the  stemo-mastoid  maacle 
theee  small  arteries  supply  the  platyama  and  the  tegumente. 

SDPEBFICUL  VEINS  OF  THE  NECK. 
In  the  neck  there  are  two  GUpcrficial  or  jugular  veioa,  a  lateral 
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and  an  anterior.    Only  the  lateral  yein  and  its  branches  appear  in 
the  dissection :  the  other  is  figarcd  in  Plate  xvi. 


k.  External  jugular  rein. 
2.   TransTerse  cervical  vein. 


n.  Supra-scapular  vein. 
0,  A  subcutaneous  vein. 


The  ixiemalfuffular  veiny  k,  conveys  blood  from  the  head  to  the 
snbclayian  vein,  and  gathers  blood  also  from  the  snpcrficial  parts 
of  the  neck.  It  begins  in  the  parotid  gland  by  the  miion  of  the 
temporal  and  internal  maxillary  veins  (Plate  xrii.) ;  and  becoming 
saperficial,  it  descends  beneath  the  platysma  mascle,  A,  to  the 
lower  part  of  the  neck,  where  it  sinks  through  the  fascia  and  ends 
in  the  sabclavian  vein  (Plate  xviii).  Its  common  position  in  the 
neck  would  be  marked  by  a  line  from  the  angle  of  the  jaw  to  the 
middle  of  the  claricle,  though  in  the  Plate  it  is  internal  to  that 
line. 

At  the  upper  part  of  the  neck  the  vein  is  small  in  size,  receiving 
only  few  branches,  but  for  an  inch  and  a  half  at  the  lower  end, 
it  is  dilated  behind  the  stemo-mastoid  muscle :  here  it  receives 
veins  fix>m  the  shoulder,  viz.  the  transverse  cervical,  /,  the  supra- 
scapular fly  and  some  cutaneous  veins — one  being  marked  with 
0.  A  pair  of  valves  exists  both  above  and  below  the  lower  dilata- 
tion. The  lower  pair  is  close  to  the  clavicle,  and  is  less  complete 
than  the  other,  for  it  allows  blood  to  pass  in  a  reflex  course  from 
the  subclavian  vein.  The  upper  pair  is  found  just  after  the  vein 
crosses  the  stemo-mastoid  muscle,  and  acts  perfectly,  as  it  permits 
the  blood  to  flow  only  in  one  direction — from  above  down. 

Bloodletting  in  the  external  jugular  vein,  is  seldom  had  recourse 
to  now,  but  the  steps  of  the  operation  arc  the  following : — The 
downward  current  of  the  blood  is  stopped  by  pressure  of  the 
thumb  near  the  clavicle.  A  cut  is  then  made  obliquely  upwards 
and  backwards  across  the  vein,  incising  the  vein  and  the  flbres 
of  the  platysma  to  the  necessary  extent.  As  long  as  the  pressure 
on  the  vein  remains  the  blood  issues  through  the  opening,  but 
when  the  thumb  is  removed  the  flow  stops  because  the  blood  finds 
its  way  by  the  usual  channel  into  the  subclavian.  After  the 
operation  is  finished  the  wound  is  to  be  closed  by  adhesive 
plaster. 
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Under  some  conditions  air  may  enter  the  yein  during  the 
operation  of  bloodletting.  As  long  as  the  blood  runs  freely,  and 
the  breathing  is  regular,  the  accident  is  not  likely  to  happen :  hut 
if  the  breathing  becomes  laboured,  or  if  the  opening  is  not  closed 
as  soon  as  the  flow  of  blood  stops,  air  may  be  drawn  into  the  yein. 

In  suspended  animation  the  external  jugular  is  sometimes 
opened  with  the  view  of  relieying  the  over  distended  right  side 
of  the  heart*;  and  this  practice  is  founded  on  the  fact  that  blood 
will  enter  the  jugular  below  from  the  subclayian  yein.  At  the 
same  time  the  blood  may  flow  downwards  through  the  anterior 
jugular  in  the  usual  way  (Plate  xyiii.),  so  as  to  reUeye  simulta- 
neously the  congested  heart  and  head. 


NERVES  IN  THE  POSTERIOR  TRIANGULAR  SPACE. 

Parts  of  the  cervical  and  brachial  plexuses  of  nerves,  with  one 
cranial  nerve — the  spinal  accessoiy,  are  included  in  the  dissection. 


1.  Third  cervical  nerve. 

2.  Fourth  cervical  nerve. 

3.  Great  auricular  nerve. 

4.  Small  occipital  nerve. 

5.  Superficial  cervical  nerve.  • 

6.  Superficial  descending  branches 

of  the  cervical  plexus. 

7.  Nerve  to  the  rhomboideus. 

8.  Nerve  to  the  serratus  magnus. 


9.  Branches  to  the  trapezius. 

10.  Nerve  to  the  subclavius. 

11.  Upper   part    of    the   brachial 

plexus. 

12.  Supra-scapular  nerve. 
18.  Spinal  accessory  nerve. 
14.  Posterior  auricular  nenro. 

f   Nerve  to  the  levator  anguli  sea- 
pulse  from  the  cervical  plexaa. 


The  cervical  plexus  is  formed  by  the  union  of  the  upper  four 
cervical  nerves  ;  and  it  lies  beneath  the  stemo-mastoideus,  B,  and 
on  the  levator  anguli  scapulae,  B.  Only  the  lower  part  of  the 
plexus  comes  into  the  posterior  triangular  space,  and  from  it  spring 
muscular,  and  ascending  and  descending  tegumentary  branches. 

Ascending  branches. — These  consist  of  the  three  following 
nerves,  which  are  directed  to  the  ear,  the  occiput^  and  the 
fore  part  of  the  neck. 

*  A  more  general  employment  of  this  practice  is  recommended  by  Dr. 
Struthers,  in  a  paper  **  On  Jugular  Venesection  in  Asphyxia,"  Edin.  Med. 
Journal  for  November,  1856. 
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The  great  auricular  nerve^  8,  courses  near  the  external  jugular 
Tein  to  the  lobe  of  the  ear,  and  ends  in  the  integuments  of  the 
hinder  and  outer  parts  of  the  pinna.  One  offset  joins  the  pos- 
terior auricular  nerve,  14,  and  others  are  directed  forwards  to  the 
integuments  oyer  the  parotid  gland  :  some  long  slender  branches 
pass  through  the  parotid  to  join  the  facial  nenre  (Plate  xvii.). 

The  tmall  occ^tal  nerves  4,  lies  along  the  posterior  border  of 
the  stemo-mastoideus,  and  perforating  the  deep  cervical  fascia 
near  the  head,  ramifies  in  the  scalp  of  the  occipital  region. 

The  9uperficial  cervical  nerve,  6,  is  often  represented  by  several 
small  nerves,  as  in  the  Drawing,  and  is  therefore  very  variable  in 
its  size  :  it  is  distributed  to  the  platysma,  and  to  the  integuments 
of  the  neck  in  front  of  the  stemo -mastoid  muscle. 

Descending  branches. — The  chief  of  these,  two  or  three  in 
number,  belong  to  the  teguments  of  the  shoulder  and  upper  part 
of  the  thorax  ;  but  some  offsets  are  directed  backwards  to  the 
integuments  over  the  trapezius  muscle,  from  the  clavicle  nearly  to 
the  head. 

A  large  nerve,  6,  divides  into  three : — one  crosses  the  attach- 
ment of  the  stemo-mastoideus  to  the  clavicle,  another  lies  over 
the  insertion  of  the  trapezius  into  the  same  bone,  and  the  third 
crosses  the  middle  of  the  clavicle  ;  they  extend  two  or  three  inches 
below  the  collar  bone,  the  inner  nerves  reaching  least  far. 

Muscular  offsets. — Only  a  few  of  these  are  now  visible.  One, 
t,  supplies  the  levator  anguli  scapulas.  Others,  9,  pass  beneath 
the  trapezius  supplying  it ;  and  they  join  beneath  that  muscle 
with  the  spinal  accessory  nerve,  13. 

Brachial  plexus. — ^The  lower  four  cervical  nerves  and  the  first 
dorsal  nerve  (in  part)  give  rise  to  the  large  bundles  of  nerves 
marked,  11  ;  but  in  the  side  view  presented  to  the  artist  the 
several  nerves  entering  the  plexus  could  not  be  shown  as  in 
Plate  xviiL 

The  plexus  extends  under  the  clavicle  to  the  axilla,  where  it 
terminates  in  nerves  for  the  upper  limb ;  and  all  the  muscular 
ofEsets  in  the  neck  come  from  the  fifth  and  sixth  cervical  nerves, 
with  the  exception  of  small  branches  to  the  longus  colli  and  the 
scalenL 
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The  nerve  to  (he  rhomboid  museU^  7,  pierces  the  fibres  of  the 
scalenus  medins,  and  is  inclined  backwards  beneath  the  elevator 
of  the  angle  of  the  scapnla. 

Nerve  to  the  serratua  magnus^  8,  (posterior  thoracic).  This 
nerre  issues  through  the  scalenus  medius,  below  the  preceding, 
and  is  continued  beneath  the  cords  of  the  plexus  to  the  axilla.  See 
Plate  ii.,  5. 

The  nerve  to  the  eubclaviua^  10,  passes  in  front  of  the  subclavian 
artery  to  the  under  surface  of  its  muscle. 

The  supra-scapular  nerve,  12,  accompanies  the  omo^byoid 
muscle  to  the  back  of  the  scapula,  and  supplies  the  supra  and 
infra-spinate  muscles,  the  shoulder-joint,  and  the  blade  bone. 

The  two  remaining  nerves  in  this  part  of  the  neck  belong  to 
the  cranial  set. 

The  spinal  accessory  nerve,  13,  (eleventh  cranial)  pierces  the 
stemo-mastoideus,  and  ends  in  the  trapezius,  after  crossing  the 
posterior  triangular  space,  where  it  joins  the  spinal  nerves.  Under 
the  trapezius  it  communicates  with  the  nerve  marked,  9,  before  it 
enters  the  fleshy  mass. 

The  poaterior  auricular,  14,  a  branch  of  the  facial  or  seventh 
cranial  nerve,  ascends  in  front  of  the  mastoid  process,  and  being 
joined  by  the  great  auricular  nerve,  splits  into  two  ^— K>ne  piece 
belongs  to  the  integuments  of  the  back  of  the  ear,  and  the  letrahent 
muscle  of  the  pinna  ;  and  the  other  supplies  the  hinder  belly  of 
the  occipito-frontalis  muscle,  and  the  integument  contiguous  to  it. 

Lymphatics, — ^Beneath  the  &scia  lies  a  collection  of  cervical 
lymphatic  glands  in  the  clavicular  part  of  the  posterior  triangle. 
They  communicate  below  with  the  lymphatics  of  the  axill%  and 
above  with  those  about  the  ear  and  the  occiput  by  means  of  the 
superficial  lymphatic  vessels  and  glands  accompanying  the  extemal 
jugular  vein.  Beneath  the  stemo-mastoid  they  join  also  the  deep 
glands  by  the  side  of  the  carotid  vessels. 


DESCRIPTION  OF  PLATE  XVI. 


This  Plate  exbibits  a  snr&ce-yiew  of  the  side  of  the  neck,  in 
front  of  a  line  ftom  the  mastoid  process  to  the  inner  end  of  the 
clayide. 

Sapposing  the  skin  thrown  aside  as  in  the  Figure,  the  thin 
fleshy  fibres  of  the  platysma  will  appear  through  a  slight  fatty 
ooTering,  and  may  be  readily  cleaned.  This  muscle  may  then  bo 
raiaed  towards  the  jaw  by  a  cut  oyer  the  stcmo-mastoidcus,  the 
saperfidal  reins  and  nerves  being  traced  out  at  the  same  time. 
Before  the  removal  of  the  deep  fascia  the  subjacent  miiscles 
■hoidd  be  fixed  in  their  natural  position  by  stitches,  to  prevent 
their  slipping  out  of  place  when  the  investing  sheaths  are  taken 
ftway. 

Afterwards  the  areolar  tissue  and  fat  are  to  be  cleared  out 
between  the  jaw  and  the  hyoid  bone,  and  from  the  whole  surface 
of  the  space  laid  bare. 


SURFACE  VIEW  OF  THE  FRONT  OF  THE  NECK. 

The  prominent  stemo-mastoid  muscle,  B,  divides  into  two  the 
side  of  the  neck,  and  in  ftont  of  it  is  a  slight  hollow,  which  is 
most  marked  near  the  jaw,  and  is  wider  above  than  below. 

In  front  of  the  stemo-mastoid  lie  the  elevator  and  depressor 
moadeB  of  the  hyoid  bone, — ^the  former  extending  downwards 
from  the  lower  jaw,  and  the  latter  reaching  upwards  from  the 
chest  and  shonlder. 

Below  the  side  of  the  jaw  is  the  submaxillary  gland,  E,  with  a 
chain  of  small  lymphatic  glands  reaching  backwards  to  the  stemo- 
mastoid  muscle ;  and  a  lymphatic  gland  with  a  small  artery 
entering  it  is  lodged  just  above  the  body  of  the  hyoid  bone. 
Between  the  jaw  and  the  ear  the  parotid  gland,  L,  is  wedged  in. 

L  2 
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No  large  arterial  trunk  can  be  seen  on  the  surface  of  the  neck 
as  long  as  the  stemo-mastoidens  keeps  its  natural  position  ;*  and 
this  Plate  teaches  also  that  no  triangular  space  containing  the 
large  ceryical  bloodyessels  is  observable  until  that  muscle  has 
been  displaced,  as  in  Plate  xviii. 

A  few  small  arteries  reach  the  surface.  Thus,  the  &uciel  artery, 
a,  with  its  vein  winds  over  the  submaxillary  gland  and  the  jaw 
in  front  of  the  masseter  muscle,  and  gives  forwards  the  sub- 
mental branch,  b,  below  the  jaw  ;  whilst  opposite  the  back  of  the 
hyoid  bone  the  lingual  vessels,  r,  appear  for  a  short  distance. 
Issuing  from  beneath  the  stemo-mastoideus  are  small  cutaneous 
offsets,  e,  of  the  upper  thyroid  artery — one,  d^  entering  the  super- 
ficial lymphatic  gland  near  the  hyoid  bone ;  and  piercing  the 
stemo-mastoideus  are  other  cutaneous  arteries,/  of  the  subclavian 
and  external  carotid  trunks.  Near  the  ear  a  cutaneous  branch, 
g,  of  the  posterior  auricular  arteiy,  escaping  beneath  the  parotid 
gland,  crosses  over  the  stemo-mastoideus. 

Two  superficial  jugular  veins  are  directed  from  above  down 
through  the  anterior  part  of  the  neck.  One  the  external  jagnlar, 
h,  crosses  the  stemo-mastoideus  from  before  back ;  and  the  other, 
the  anterior  jugular,  ly  lies  in  front  of  that  muscle,  and  near  the 
middle  line  of  the  neck. 

Cutaneous  nerves  cross  from  behind  forwards,  spreading  out 
over  the  region  dissected.  The  nerve  marked,  1,  is  the  cervical 
part  of  the  seventh  cranial  nerve,  which  reaches  as  low  as  the 
hyoid  bone  ;  and  the  nerve,  2,  is  a  branch  of  the  cervical  plexus 
to  the  teguments  below  the  preceding. 

MUSCLES  AND  THE  CERVICAL  FASCIA. 

Most  of  the  muscles  laid  bare  will  be  described  more  fhlly  in 
the  explanation  of  the  following  Plate  ;  but  as  the  natural  state 
of  the  stemo-mastoideus,  and  its  connection  with  the  cervical 


*  AnatomistB  depict  and  describe  the  common  carotid  arteiy  as  rmcofvered 
by  the  stemo-mastoideus  at  its  upper  end.  And  the  directionB  of  •nxgeofii 
for  placing  a  ligature  on  that  bloodvessel  are  based  on  the  same  inaocnzacy. 
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&acia  wonld  be  destroyed  by  the  deeper  dissection,  these  will  be 
noticed  below. 


A.  FUtynaa  myoides,  cut. 

B.  Stemo-clfiido-mistoideiu. 

C.  Thyro-hyoideoB. 
B.  Omo-hyoideoB. 

E.  Sterno-hyoidens. 

F.  Anterior  belly  of  the  digastric 

mnscle. 
H.  fi^lo-hyoidena. 


J.    Hyoid  bone. 

K.  Submaxillar}'  gland. 

L.   Parotid  gland. 

N.  Process   of   the    deep    cenrical 

fascia  fixing  the  sterno-mas- 

toideus. 
t  Lymphatic  glands. 


The  startuheleidojmasloid  iDOscle,  B,  incases  somewhat  the  nar- 
rowed part  of  the  neck  by  the  elongation  of  its  edges  forwards 
and  backwards.  The  anterior  cnrred  border  is  manifest  in  the 
Drawing,  and  it  is  kept  in  this  position  by  a  piece  of  fascia,  N, 
which  is  attached  to  the  lower  jaw. 

The  mnscle  covers  the  carotid  bloodvessels  as  high  as  the 
digasbricns,  and  even  when  the  head  is  thrown  backwards. 

In  the  operation  of  tying  the  common  carotid  artery  the  mnscle 
would  have  to  be  dissected  back  for  some  distance  before  the  line 
of  the  vessel  is  reached ;  and  pressarc  on  the  artery  must  be 
made  throngh  the  mnscle.  This  fleshy  covering  gives  protection 
to  the  large  vessels,  and  these  cannot  be  injured  in  wonnds  of 
the  neck  unless  the  muscle  is  cut. 

Deep  cervical  fascia. — The  special  fascia  of  the  neck  invests  the 
muscles  with  sheaths.  Most  of  it  has  been  removed  in  cleaning 
the  muscles ;  but  a  strong  process  marked,  N,  has  been  left  for 
the  purpose  of  showing  its  connection  on  the  one  hand  with  the 
stemo-mastoideus,  and  on  the  other  witli  the  angle  of  the  lower 
jaw.  The  ofBice  of  this  piece  is  to  keep  curved  the  anterior 
border  of  the  stemo-mastoideus,  for  as  soon  as  it  is  cut  the  edge 
takes  a  straight  direction,  as  in  Plate  xvii. 

CONNECTIONS  OF  THE  SALIVARY  GLANDS. 

On  each  side  there  are  three  salivary  glands  in  contact  with  the 
lower  jaw.  One  is  lodged  behind  the  angle  of  the  bone  and  is 
named  parotid  :  another  is  partly  covered  by  the  side  of  tlie  jaw 
—the  submaxillary ;  and  the  third,  the  sublingual,  lies  beneath 
the  fix)nt  of  the  tongue. 
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Ihejmrolid  is  the  largest  of  the  Ealivm  glands.  It  it 
between  the  jaw  in  front,  and  the  ear  with  the  maetoid  proixm' 
and  the  etemo-mastoideuH  behind ;  and  it  projects  downwards* 
bejond  tie  level  of  the  Jaw,  where  the  process,  N,  of  the  cerricai 
faecia  separates  it  from  the  submaxillary  glajid. 

Towards  the  snrface  the  glund  is  flat,  and  is  covered  by  t 
deep  cervical  fascia :  on  it  rest  one  or  more  lymphatic  { 
lU  deep  part  is  veiy  irregnlar  in  fonn,  and  sends  downwvds  p 
tongations  around  the  styloid  process. 

Several  vessels  and  nerves  pass  tlirongh  the  substance  of  tl 
parotid,  and  the  position  of  these  may  Ije  studied  in  Plat«  i 
The  external  carotid  artery,  &,  ascends  through  tlie  gland  givia 
off   the  anricular,  temporal,  and  internal  maiillaiy  branchei 
The  external  jugular  vein,  r,  begijis  by  the  onion  of  the  tempc 
and  internal  maxillary  branches,  and  passes  downwards  enperficiaQ 
to  the  carotid.    The  facial  nerve,  i,  traverses  tiie  gland  t 
behind  forwards,  over  the  nrt«ry,  and  is  joined  by  oflsets  of  tb 
great  anricnlar  nerve.    Close  to  the  ear  the  cutaneous  part,  I] 
of  the  anricnlo-tctnporal  nerve  is  directod  upwards  by  the  side  0 
the  temporal  artery. 

The  excretory  duct  of  the  gland  (ductus  Stenonis)  leaves  tl) 
fore  part,  and  piercing  the  buccinator  muscle,  opens  into  A 
mouth  opposite  the  second  molar  tooth  of  the  npper  jw 
(Plat«  ».)■ 

In  enlargement  of  this  gland  the  swelling  will  project  dowi 
wards  at  fii'st  towards  the  deep  veasela  and  nerv^  in  front  of  tl 
Bpine,  and  then  into  the  neck  along  the  etemo-nmstoideus  ;  sc 
extension  towards  the  surface  will  be  delayed  by  the  strong  fasd 
binding  it  down.  Much  pain  will  attend  tlie  swclhng  of  tb 
gland  in  *'  mumps "  and  other  affections,  as  in  all  '"ftwim 
glandular  parts  thiit  are  prevented  expanding  by  the  fintmess  o 
the  incasing  sheaths. 

The  swelling  and  abscesses  in  front  of  the  ear  in  scrofriloi 
children  are  occasioned  by  inflammation  of  the  lymphatic  gl« 
on  the  surface  of  the  parotid. 

The  auhnttxillai-i/  gland,  K,  is  not  surrounded  by  such  nnyiel^ 
ing  Etntcturcs  ae  the  parotid  ;  for,  though  concealed  somewhat  t:; 
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the  side  of  the  inaiil1%  it  projects  do\m  the  neck  for  an  inch  or 
more  in  fix)nt  of  the  angle  of  the  jaw.  Superficial  to  it  are  the 
integoments  and  the  platjsma  with  the  deep  fascia  ;  and  beneath 
it  is  the  mylo-hyoid  muscle.  In  front  it  is  bounded  by  the 
anterior  beUy  of  the  digastric,  F ;  below  by  the  digastric  and 
the  sfylo-hyoid,  H ;  and  behind  by  the  process,  N,  of  the  deep 
oervical  fbscia  which  intervenes  between  it  and  the  parotid.  Over 
the  snr&oe  wind  the  fecial  vessels,  a. 

The  gland  consists  of  larger  lobules  than  the  parotid;  and  tram 
its  deeper  sur&ce  the  duct  (Wharton's)  is  continued  to  the  floor  of 
the  month :  the  course  of  the  duct  is  evident  in  Plate  xxii.  of  the 
snbmazillaiy  region. 

The  subungual  gland  projects  in  the  floor  of  the  mouth  under 
the  front  of  the  tongue,  where  it  forms  a  lengthened  swelling. 
Placed' deeply  under  the  side  of  the  jaw,  close  to  the  symphysis, 
its  connections  will  be  indicated  in  Plate  udi. 

The  hfmphaUc  glands  marked  thus,  |,  are  three  or  four  in 
number,  and  lie  along  the  base  of  the  jaw,  superficial  to  the  sub- 
maxillary gland  :  they  receive  vessels  from  the  submental  artery,  h. 
In  scrofulous  children  these  glands  may  enlarge,  and  suppurate. 

In  the  middle  line,  just  above  the  hyoid  bone,  is  a  small 
lymphatic  gland,  which  receives  a  vessel,  d^  from  the  upper 
thyroid  artery. 


SUPERFICIAL  ARTERIES  OF  THE  NECK, 

In  comparison  with  the  superficial  veins  the  arteries  ramifying 
on  tiie  snr&ce  are  few,  and  are  small  in  size.  None  except  the 
ftoial,  a,  and  the  lingual,  c,  are  large  enough  to  furnish  serious 
hflsmorrfaage  in  superficial  wounds  i  but  in  cuts  involving  the 
muscles,  the  large  trunks  displayed  in  Plate  xvii  may  be 
opened. 


a.  Facud  artery  and  yein. 
ft.  Submental  lyranch  of  the  &ciaL 
c  lingnal  artery  and  vein. 
it,  Qffiwt  of  the  upper  thyroid  artery 
to  a  lymphatic  gland. 


ee.  Superficial  off^ts  of  the  upper 

thyroid  artery. 
ff.  Branches  of  the  sabclavian  and 

carotid  trunks  perforating  the 

stemo-mastoidens. 
g.    Cutaneous  offset  of  the  posterior 

auricular. 
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The  anatomy  of  the  several  arteries  will  be  giyen  with  the 
description  of  Plate  xvii. 

SUPERFICIAL  VEINS  OF  THE  NECK. 

Two  superficial  jngolar  yeins,  and  the  facial  and  lingual  veins, 
appear  in  this  dissection. 


h.  External  jugular  vein. 
I,   Anterior  jugular  vein. 


n.  Facial  yein. 


The  external  jugular  vein,  A,  is  figured  in  the  part  of  its  course 
which  is  superficial  to  the  deep  fascia  of  the  neck,  and  is  con- 
cealed by  the  platjsma  muscle,  A,  (p.  143). 

The  anterior  jugular  vein,  ?,  begins  in  the  teguments  below  the 
chin,  and  communicates  with  a  branch  of  the  facial  vein.  .Lying 
superficially  near  the  anterior  edge  of  the  stemo-mastoideus,  it 
sinks  through  the  cervical  ^Eiscia  near  the  sternum,  and  opens  into 
the  subclavian  vein  (Plate  xviii.).  It  unites  commonly  with  the 
e^^mal  jugular. 

CUTANEOUS  NERVES  OF  THE  FRONT  OF  THE  NECK. 

The  facial  nerve  and  branches  of  the  cervical  plexus  supply  the 
superficial  structures  of  the  neck. 


1.  Cervical  part  of  the  facial  nerve. 

2.  Superficial  cervical  nerve. 


8.  Great  auricular  nerve. 


The  infra-maxillary  branch,  1,  of  the  facial  nerve,  issuing  firom 
beneath  the  parotid,  sends  forwards  offsets  beneath  the  platysma 
as  low  as  the  hyoid  bone  :  it  supplies  that  muscle  and  the 
integuments. 

The  superficial  cervical  nerve,  2,  is  bent  forwards  under  the 
platysma,  and  its  branches  pierce  the  muscle  to  supply  the  int^u* 
ments  between  the  hyoid  bone  and  the  sternum.  Above,  it  joins 
the  fecial  nerve,  and  it  is  said  to  give  offsets  to  the  lower  part  of 
iie  platysma. 

The  great  auricular  nerve,  3,  ascends  by  the  side/ of  the  ex- 
ternal jugular  vein  to  the  ear,  and  ends  as  before  said  (p.  145). 


DESCRIPnON  OF  PUTE  XVII. 

Ths  anterior  triangular  space  of  the  neck,  as  it  appears  after 
displacement  of  the  stemo-mastoid  muscle,  is  shown  in  this 
Figure. 

The  skin  being  reflected  forwards  as  in  the  Drawing,  the  pla- 
tysma  muscle  may  be  denuded  at  the  same  time  ;  and  this  muscle 
^and  the  delsp  cervical  fascia  should  be  then  raised.  Afterwards 
the  parotid  gland  is  to  be  picked  out  of  the  hollow  between  the 
ear  and  the  jaw,  and  the  areolar  tissue  and  the  fat  are  to  be 
remoyed  firom  the  space  without  injury  to  the  numerous  vessels 
and  nerves. 

ANTERIOR  TRIANGULAR  SPACE. 

This  intermuscular  space  corresponds  with  the  surface-depres- 
sion between  the  jaw  and  the  sternum,  and  contains  the  carotid 
bloodvessels  with  their  companion  veins  and  nerves,  and  some 
salivaiy  and  lymphatic  glands. 

Triangular  in  form,  with  the  base  upwards,  it  is  bounded  in  the 
following  way.  Behind  is  the  reflected  stemo-mastoideus  with 
the  ear  ;  and  in  front  the  space  reaches  to  the  middle  line  of  the 
neck.  At  the  base  lies  the  jaw-bone  ;  and  the  apex  touches  the 
top  of  the  sternum. 

Stretched  over  the  hollow  are  the  teguments,  with  the  platysma 
muscle  and  the  deep  cervical  fascia ;  and  in  the  floor  the  air  and 
food  passages  are  lodged,  covered  by  the  muscles  of  deglutition. 

The  depth  increases  from  below  upwards,  and  it  is  greatest 
along  the  upper  two  thirds  of  the  stemo-mastoideus  and  the  front 
of  the  ear,  where  the  great  vessels  and  nerves  are  placed ;  but  it 
diminishes  gradually  towards  the  front. 

Along  the  middle  of  the  neck  lie  certain  well-marked  promi- 
nences, which  can  be  felt  readily  by  the  finger  during  life,  and 
serve  as  guides  in  operations  on  the  vessels  and  the  windpipe. 
About  two  inches  from  the  lower  jaw,  when  this  is  raised,  projects 
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the  narrow  firm  line  of  the  hyoid  bone,  which  is  marked,  J,  in  the 
preceding  Plate.  A  finger's  breadth  below  that  bone  the  promi- 
nence of  the  thyroid  cartilage  of  the  larynx  (pomnm  Adami)  is  met 
with.  Still  lower,  abont  half  an  inch,  comes  the  firm  cricoid  or 
ring  cartilage  of  the  larynx, — a  prominence  less  than  the  fonner ; 
and  between  the  two  is  a  slight  hollow,  o^qpoeite  the  crico-thyroid 
membrane,  through  which  the  knife  is  smik  in  the  operation  of 
laryngotomy.  From  this  point  to  the  stemnm  the  tube  of  the 
windpipe  and  the  thyroid  body  cany  forwards  the  mnflcles :  the 
former  can  be  recognised  by  the  finger. 

Behind  the  os  hyoides  and  the  larynx  and  trachea  lies  ihe  jbar 
rynx  with  the  cesophagus. 

Position  of  arteries.  Opposite  the  leyel  of  the  cricoid  cartilage 
the  large  tnmk  of  the  common  carotid,  a,  escapes  firom  beneath 
the  depressor  muscles  of  the  hyoid  bone.  In  company  with  the 
internal  jngalar  yein  it  lies  between  the  pharynx  and  the  spine, 
and  ascends  under  cover  of  the  stemo-mastoideus.  A,  to  the  upper 
border  of  the  thyroid  cartilage,  where  it  splits  into  the  external 
carotid,  b,  and  internal  carotid,  c.  From  the  point  of  diyision 
these  two  arteries  are  continued  in  the  direction  of  the  parmt 
trunk  to  the  interval  between  the  ear  and  the  jaw,  and  they  end 
in  the  following  way  : — one  (external)  is  consumed  in  ofGaets  out- 
side the  cavity  of  the  skull ;  and  the  other  (internal)  is  distributed 
chiefly  to  the  brain,  without  furnishing  branches  to  the  necL 
Neither  vessel  is  visible  till  after  the  stemo-mastoideus  has  been 
displaced.    Sec  Plate  xvi. 

Position  of  veins.  By  the  side  of  the  common  carotid  artery  is 
the  internal  jugular  vein,  p,  and  it  is  continued  to  the  base  of  the 
skull  along  the  internal  carotid  trunk.  In  the  upper  narrowed 
part  of  the  space  between  the  jaw  and  the  ear  the  external  jugular 
vein  begins;  but  it  tlien  runs  downwards  over  tiie  stemo-mas- 
toideus. Near  the  middle  line  of  the  neck  the  anterior  jugular 
vein,  s,  descends  (Plate  xvi.);  and  it  passes  beneath  the  stemo- 
mastoideus  at  the  lower  part  of  the  neck. 

Position  of  nerves.  Many  nerve  trunks  lie  in  contact  with  the 
great  bloodvessels,  and  most  of  them  accompany  those  vesseb  to 
the  base  of  the  skull. 
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Saperficial  to  the  sheath  of  the  vessels  at  the  spot  where  the 
common  carotid  is  tied,  is  the  desccndens  noni  nerve,  3.  A  little 
above  the  hyoid  bone  the  hypoglossal  nerve,  14,  is  directed  for- 
wards over  both  carotid  arteries ;  and  in  front  of  the  ear  the 
ramifications  of  the  facial  nerve,  4,  cross  over  the  external  carotid. 

On  a  line  with  the  base  of  the  jaw-bone  the  glosso-pharyngeal 
nerve  is  inclined  inwards  between  both  arteries. 

In  the  sheath,  between  and  parallel  with  the  vein  and  artery, 
tfie  vagus  nerve  extends  through  the  neck  (Plate  xxiv.);  two  of 
its  branches,  the  superior  laryngeal,  1,  and  the  external  laryngeal, 
2,  being  directed  inwards  to  the  larynx. 

Beneath  the  sheath  the  cord  of  the  sympathetic  nerve  (Plate 
xziv.)  rests  on  the  spinal  column. 

External  or  posterior  to  the  sheath  for  a  short  distance  is  the 
spinal  accessory  nerve,  13,  as  this  issues  from  beneath  the  digas- 
tric muscle,  B. 

One  small  nerve  is  altogether  removed  from  the  sheath  :  it  is 
the  mylo-hyoid  branch,  12,  of  the  inferior  maxillary  nerve  (Plate 
xxi.),  and  escapes  from  under  the  jaw-bone. 

Oiands  of  ths  space.  Two  large  salivary  glands,  the  parotid 
and  submaxillary,  which  are  seen  in  Plate  xvi.,  where  they  are 
marked  L  and  B,  occupy  the  base  of  the  triangular  space. 

The  lymphatic  glands  have  been  cleared  away  in  the  dissection: 
one  set  lies  along  the  jaw-bone  (Plato  xvi.);  and  the  other  (deep 
cervical)  is  placed  along  the  side  of  the  jugular  vein,  under  the 
stemo-mastoideus. 

MUSCLES  OF  THE  FRONT  OF  THE  NECK. 

The  muscles  occupying  the  upper  and  fore  parts  of  the  space 
converge  to  the  os  hyoides — ^the  upper  set  elevating,  and  the 
lower  set  depressing  that  bone. 


A.  Sterno-mafltoideus. 

B.  Stylo-hyoideus. 

C.  Omo-hyoideu«— anterior  belly. 


H.  DigastricoB — anterior  belly. 
N.  Hyo-gIo8su8. 
P.    Stylo-hyoideus. 


D.  Stemo-thyroideus.  R.   Difcastricas — posterior  belly. 

F.  Thyro-byoideua.  S.    Masseter. 


US  WSSECTIOS  OF  THE  FEOXT  OF  THE  NECK, 

Depressors  of  Die  os  hyoides.  Thcae  mnscles  cover  the  trachea 
and  laiynx,  and  arc  marked  B,  C,  and  D. 

Omo-hyoideus,  C.  The  anterior  belly  of  this  mnscle  croseea  the 
common  carotid  artery  and  jugular  vein  jnat  below  the  cricoid 
cartilage,  and  ia  inserted  into  the  body  of  the  hyoid  bone  cloee 
to  the  great  comn.  For  the  posterior  belly,  see  Platfi  atv.  and 
p.  133. 

Slenio-hyouUus,  B.  The  mnscle  arises  from  the  inner  enrfooe 
of  the  sternum  and  first  rib,  and  ia  inserted  into  the  centre  of  the 
body  of  the  hyoid  bone, 

Sterno-lhyroidetis,  D,  arises  lower  in  the  chest  than  the  preced- 
ing, though  like  it  from  the  etcmam  and  the  rib,  and  is  inserted 
into  the  oblique  line  on  the  thyroid  cartilage,  where  it  is  continu- 
ous with  the  following. 

The  small  Oiyro-hijoideut,  F,  Joining  the  preceding  below,  is 
inserted  into  the  anterior  half  of  the  great  comu,  and  iaUs  part  of 
the  body  of  the  os  hyoides. 

This  group  of  mnscles  is  covered  partly  by  the  stcmo-maft' 
toideus ;  and  it  conceals  the  windpipe  and  the  thyroid  body,  and 
the  sheath  of  the  great  bloodvessels.  An  interval  separates  the 
muscles  of  opposite  sides  along  the  middle  line  of  the  neck, 
except  for  abont  an  inch  above  the  sternum,  where  the  sterno- 
thyroid muscles  touch. 

Action.  Commonly  the  mnscles  act  from  the  stcmnm,  and 
draw  down  rapidly  the  os  hyoides  as  soon  as  the  morsel  of  food  or 
the  fluid  to  be  swallowed  has  passed  the  upper  apertnip  of  the 
laryni.  If  they  take  their  fixed  point  above,  the  stemo-hyoid 
and  stemo-thyroid  will  assist  in  dilating  the  chest  in  laborious 
breathing  ;  and  the  small  thyro-hyoid,  F,  will  raise  and  tilt  back- 
wards the  thjToid  cartilage— relaxing  thereby  the  vocal  cords. 

Elevators  of  Ute  hyoid  bonf.  These  mnscles  are  more  numerous 
than  their  antagonists,  for  some  eitrmsic  muscles  of  the  tongue 
help  to  raise  the  os  hyoides ;  the  deeper  muscles  of  the  set  may  be 
referred  to  in  Plate  xxii. 

Slyh-hyoideus,  P.  Arising  near  the  root  of  the  styloid  process, 
the  muscle  is  divided  into  two  parts,  between  which  passes  the 
tendon  of  the  posterior  belly,  B,  of  the  digastricns ;  and  it  ia 
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inserted  into  the  body  or  the  great  coma  of  the  os  hjoides, 
joining  the  aponeurosis  of  the  digastricus. 

The  dig<uiric  muscle  consists  of  two  fleshy  parts  with  an  inter- 
mediate tendon. 

The  posterior  belly,  R,  is  fixed  to  the  groove  beneath  the  mas- 
toid process  of  the  temporal  bone ;  and  the  anterior,  11,  is  attached 
to  the  jaw  close  to  the  symphysis.  Below,  the  muscle  is  con- 
nected to  the  surface  of  the  body  of  the  hyoid  bone  by  a  thin 
aponeurosis,  which  joins  the  anterior  belly  and  the  fore  part  of  the 
tendon.* 

The  digastric  encloses  with  the  jaw  a  space  in  which  the  two 
superficial  saliyary  glands  are  lodged.  And  the  posterior  belly 
marks  the  spot  at  which  the  carotid  bloodvessels  become  deep 
and  inaccessible  :  the  position  of  this  part  of  the  muscle  corre- 
sponds with  a  line  on  the  surface  from  the  mastoid  process  to 
a  point  half  an  inch  above  the  hyoid  bone. 

The  myUhhyoid  muscle  drops  from  the  jaw-bone  to  the  body  of 
the  08  hyoides :  it  lies  beneath  the  anterior  belly  of  the  digastric, 
and  in  Plate  xxii.,  where  it  is  reflected,  it  may  be  seen  to  join  its 
fellow  along  the  middle  line  of  the  neck. 

The  genuhhyoideus  is  beneath  the  preceding.  Plate  xxii.  shows 
it  in  position,  reaching  from  the  jaw  to  the  hyoid  bone. 

Two  tongue  muscles — hyo  and  genuhgloasus — may  act  as  ele- 
vators of  the  hyoid  bone :  the  hyo-glossus  is  marked  with  N  in 
the  Figure,  and  both  are  displayed  fully  in  Plate  xxii. 

AeUan  of  the  elevators.  With  the  mouth  shut  and  the  tongue 
fixed  against  the  roof,  the  muscles  will  assist  in  preparing  the 
phazynx  for  the  reception  of  the  food,  by  drawing  upwards  and 
forwards  the  os  hyoides,  so  as  to  bring  the  larynx  under  shelter 
of  the  tongue.  But  if  the  mouth  is  open  and  the  tongue  not  in 
contact  with  the  roof,  the  muscles  are  deprived  of  their  usual  point 
of  support  above,  and  swallowing  will  be  performed  with  difficulty; 
— the  necessary  elevation  of  the  hyoid  bone  in  this  imperfect 
d^lntition  being  then  dependent  upon  the  stylo-hyoideus  and 

*  There  are  great  Tariations  with  respect  to  this  attachment  and  the  state 
of  the  atjlo-hyoideiiB  muscle  :  some  of  these  may  be  perceived  in  the  different 
FlatMu 
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posterior  belly  of  the  digastricus,  which  have  their  nsaal  arrange- 
ment, and  on  the  extreme  contraction  of  the  other  muscles. 

Supposing  the  os  hyoides  fixed  by  its  depressors,  the  mufides 
used  commonly  as  elevators  of  that  bone  will  have  a  different 
action: — those  attached  to  the  jaw  may  then  carry  downwards 
that  bone,  so  as  to  open  the  mouth ;  and  the  lingual  muscles  can 
depress  the  tongue. 

ARTERIES  OF  THE  FRONT  OF  THE  NECK. 

Only  the  carotid  trunks  and  some  branches  of  the  external 
carotid  artery  are  visible  in  front  of  the  stemo-mastoideus. 


a.  Common  carotid  artery. 

h.  External  carotid  artery. 

c  Internal  carotid  artery. 

d,  Superior  thyroid  artery. 

e.  Lingual  artery. 
/.  Facial  artery. 


g.   Occipital  artery. 
h.  Posterior  auricular  arteiy. 
I.    Superficial  temporal  artery, 
n.   Internal  maxillary  artery. 
X  Spot  for  ligature  of  the  com- 
mon carotid  artery. 


The  common  carotid  trunk,  a,  begins  opposite  the  stemo-clayi- 
cular  articulation,  and  ends  at  the  upper  edge  of  the  thyroid 
cartilage  by  splitting  into  two — external  and  internal  carotid. 
Its  situation  will  be  marked  by  a  line  on  the  surface  from  the 
inner  end  of  the  clavicle  to  a  point  mid-way  between  the  jaw  and 
the  ear. 

Contained  in  a  sheath  of  fascia  with  the  jugular  vein  and  the 
vagus  nerve,  it  is  covered  throughout  by  muscles  ;  and  it  has  the 
following  connections  with  the  contiguous  parts :— Superficial 
to  it,  besides  the  teguments  and  the  platysma^  are  the  dejNreesorB 
of  the  hyoid  bone  and  the  stemo-mastoideus — ^the  last  muade 
covering  it  to  the  ending  (Plate  xvi.),  and  the  others,  only  as  hi^ 
as  the  cricoid  cartilage.  Beneath  the  vessel  is  the  spinal  colonnu 
To  its  inner  side  lie  the  gullet  and  the  air  passage,  with  the 
thyroid  body;  and  as  the  trachea  swells  out  to  form  the  larynx, 
necessarily  the  artery  is  carried  farther  from  its  fellow  above  than 
below.  Along  the  outer  side  is  a  chain  of  lymphatic  glands, 
which  is  liable  to  become  enlarged. 

The  internal  jugular  vein,  p,  is  parallel  to,  and  in  close  contact 
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extenially  with  the  arteiy ;  and  on  the  left  side  the  vein  advances 
oyer  it,  especially  lower  in  the  neck.  Three  veins  cross  the 
artery; — ^near  the  chest  is  the  anterior  jugnlar  vein,  8  ;  near  the 
ending  the  npper  thyroid  vein ;  and  below  the  x»  the  middle  thy- 
roid vein. 

In  firont  of  the  sheath^  for  the  upper  half,  the  dcscendcns  noni 
nerve,  3,  crosses  obliquely  from  without  inwards.  Bcneatli  the 
sheath  is  the  sympathetic  nerve ;  and  lower  down  the  recurrent 
laryngeal  nerve  and  inferior  thyroid  artery  cross  inwards  under  it. 
In  the  sheath,  between  the  artery  and  vein  lies  the  vagus  nerve. 

No  collateral  ofhet  arises  commonly  from  the  carotid  artery, 
and  the  trunk  remains  nearly  of  the  same  size ;  but  not  unfre- 
qnently  tiie  upper  thyroid  branch  d  is  transferred  to  the  slight 
dilatation  at  the  end. 

JUgature  of  the  veaaeL  The  part  of  the  common  carotid  marked 
thus  X  is  selected  for  ligature  because  it  is  far  removed  from  each 
end,  and  because  it  is  less  deep  here  than  at  a  lower  point  But 
once  \he  vessel  may  biftircate  as  low  as  the  cricoid  cartilage  or 
even  lower,  two  trunks  instead  of  one  may  be  met  with  at  this 
spot.  Siould  the  point  of  splitting  of  the  artery  be  recognised 
in  the  operation  of  ligature  both  trunks  may  be  tied ;  but  if  the 
origin  of  the  two  trunks  cannot  be  seen  in  consequence  of  the 
artery  having  divided  very  soon,  the  finger  may  be  pressed  on 
each,  and  that  trunk  may  be  tied  which  is  connected  with  the 
disease  or  injury  for  which  the  operation  was  undertaken  (Quain). 

SUps  fif  the  qperaiion.  With  the  line  of  the  vessel  in  mind,  the 
operator  places  the  fore  finger  of  the  left  hand  opposite  the 
cricoid  cartilage,  and  makes  an  incision  in  that  line  three  inches 
in  lengthr-^the  finger  marking  the  centre — through  the  integu* 
menta,  platysma,  and  deep  &scia,  down  to  the  fibres  of  the  stemo- 
mastoideoB :  should  the  cut  be  made  too  far  forwards,  the  anterior 
jugular  vein  may  be  injured.  Next  the  stemo-mastoid  muscle  is 
to  be  dissected  back  rather  beyond  the  position  of  the  artery,  the 
head  being  inclined  towards  the  shoulder  of  the  same  side  to  relax 
the  fibres.  The  operator  now  looks  for  the  deep  guide,  viz.,  the 
angle  formed  below  by  the  omo-hyoid  muscle,  C,  and  the  stemo- 
ma«taridmifT,  A,  and  seeks  tiie  vessel  at  that  spot,  dissecting  but 
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very  little,  because  the  deEcendens  noni  nerve,  3,  and  offsets  of  tlie 
Dpper  thyroid  vessels  to  the  sterno-mastoideua  croea  the  shefltli. 

The  eheath  is  next  to  be  opened  towards  the  inner  part — over 
the  artery — avoiding  the  nerve,  and  the  Bmall  vesaelB  if  posaible  i 
and  after  the  artery  has  been  sopai^ated  irom  its  aiieath  the  needle 
is  to  be  passed  under  it,  whilst  the  opposite  side  of  the  sheath  is 
raised  with  a  pair  of  forceps.  Between  the  artery  and  vein  lies 
the  vagus  neirc  i  this  is  not  to  be  included  in  the  lifratare,  and 
if  the  artery  has  been  carefully  detached  the  nerve  cannot  well 
be  caught.  Before  tying  the  thread  the  operator  should  ascer- 
tain that  the  pokation  in  the  Tessel  can  be  stopped  bjr 
pressure. 

Should  the  artery  be  denndcd  too  mnch,  the  application  of  two 
ligatures  may  be  needful — one  at  each  end  of  the  part  laid  bare. 
And  should  the  size  of  the  vein  be  inconveniently  large,  it  may  be 
diminished  by  the  pressure  of  the  finger  of  an  assistant  at  the 
upper  part  of  the  wound. 

In  an  operation  on  the  left  side  the  vein,  from  it*  position  over 
the  artery,  would  have  to  be  tnmed  aside  ;  and  this  Bt«p  may  be 
needed  also  on  the  right  side  wlien  the  vein  covers  the  artery. 

In  the  operation  on  the  dead  body  the  needle  will  pierce  readily 
the  coats  of  a  lai^  loose  artery,  if  force  is  used ;  and  any  check 
therefore  to  the  progress  of  the  needle  in  the  living  body  shonld 
be  met  by  drawing  back  the  point  of  the  instrument,  and  by 
pulling  upwards  tightly  with  a  forceps  the  opposite  side  of  tbo 
sheath  before  another  attempt  is  made  to  pass  the  ligature. 

Tlie  internal  carotid  artery,  c,  is  the  direct  continuation  of  the 
common  carotid  trunk,  and  enters  the  skull  through  tlie  temporal 
bone  (Plate  xxiv.).  Below  the  level  of  the  digastric  muscle  the 
artery  may  be  reached  by  the  surgeon,  but  above  that  moscle  it 
is  qnit«  inaccessible.  Ko  ofiset  is  given  from  this  vessel  in  the 
neck. 

In  the  accessible  part  of  its  coarse  it  corresponds  with  th« 
surface  line  of  the  common  carotid.  It  is  covered,  like  that 
vessel)  by  the  sterno-mastoidcuB,  and  rests  on  the  spine; — at  this 
spot  it  lies  external  or  posterior  to  the  external  carotid  tnmk. 
The  internal  jugular  vein,  and  the  vagns  and  sympathctio  nerre^ 


I 
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have  the  same  position  to  the  internal  as  to  the  common  carotid 
arteiy. 

Crossing  the  artery  superficially  is  the  hypoglossal  ner>'e,  14, 
which  sends  down  the  dcscenJons  noni  branch,  3 ;  and  beneath 
it  the  superior  lar}iigeal  nerve,  1,  is  directed  inwards.  The 
occipital  artery,  //,  runs  backwards  over  it,  commonly  near  the 
digastric  muscle,  but  sometimes  lower  do>ni  as  in  the  Figure :  a 
branch  of  this  supplies  the  stemo-mostoidcus. 

Ligaiur$.  If  this  artery  is  ever  tied  it  should  be  secured  at  a 
distance  from  its  origin  ;  and  a  i>oint  between  the  hyoid  bone  and 
the  digastric  muscle  may  be  selected  as  the  most  suitable.  But 
the  part  of  the  arteiy  available  may  be  very  short  in  conKe(]ucnce 
of  the  common  carotid  ascending  as  far  as,  or  farther  than  the 
OS  hyoides  before  it  splits.  Should  the  forked  ending  of  the 
common  trunk  be  found  in  an  operation,  both  the  resulting 
arteries  may  be  secured  at  their  origin.  Oceasionally  the  ending 
of  the  conmion  carotid  rises  still  nearer  to  the  head,  and  in  those 
cases  no  part  of  the  internal  carotid  will  l)e  below  the  digastric 
muscle. 

The  spot  for  the  application  of  the  ligature  being  well  ascer- 
tained by  means  of  the  digastric  muscle,  the  hyoid  bone,  and  the 
line  of  the  artery,  the  first  steps  of  the  operation,  and  the  parts 
to  be  cut  through  are  the  same  as  those  before  given  for  ligature  of 
the  common  carotid.  After  the  stemo-mastoid  muscle  has  been 
reflected  the  hypoglossal  nenx  and  the  occipital  ai*ter}%  with 
their  branches,  may  be  met  with.  When  laying  bare  the  artery 
care  must  be  taken  of  the  external  carotid  tnmk  on  the  one  side, 
and  of  the  internal  jugular  vein  on  the  other ;  and  in  passing 
the  aneurism  needle  the  same  precautions  are  to  be  obser\'ed  as 
in  the  case  of  the  common  carotid  (p.  IGO). 

The  external  carotid  artery,  ft,  reaches  from  the  upper  border  of 
the  thyroid  cartilage  nearly  to  the  neck  of  the  lower  jaw,  and 
ends  by  dividing  into  temporal  and  maxillary  branches.  It  is 
gnifdler  than  the  internal  carotid  ;  and  it  distributes  branches  to 
the  neck,  and  the  outer  parts  of  the  head.  At  first  it  is  placed 
on  the  anterior  or  inner  side  of  the  internal  carotid,  but  after- 
wards becomes  superficial  to  that  vessel. 


102  DISSECTION  OF  THE  FRONT  OF  THE  NECK. 

As  high  as  the  mastoid  process  the  artery  is  covered  by  the 
stemo-mastoideus  A,  the  digaatricus  R,  and  the  stylo-hyoideus, 
P,  besides  the  common  investing  superficial  layers  ;  and  thence 
to  its  ending  it  is  concealed  by  the  parotid  gland  (Plate 
xvi.).  Anterior  to  it  are  the  pharynx  and  the  jaw ;  and 
beneath  it  is  the  styloid  process.  No  companion  vein  belongs 
to  this  artery. 

Several  nerves  cross  this  carotid  trunk  : — superficial  to  it  near 
the  beginning  is  the  hypoglossal  nerve,  14,  and  near  the  ending 
the  ramifications  of  the  facial  nerve,  4  ;  whilst  beneath  it  lie 
the  external  laryngeal,  2,  the  superior  laryngeal,  1,  and  near  the 
jaw  the  glosso-pharyngeal  (Plate  xxii.). 

The  oJB&ets  of  the  artery  are  numerous : — ^they  consist  of  an 
anterior  set  of  three,  viz.,  thyroid,  d^  lingual,  «,  and  &eial,  /; 
a  posterior  set  of  two,  occipital,  ^,  and  posterior  auricular,  h  ;  and 
an  ascending  set,  also  three  in  number,  the  temporal,  l^  internal 
maxillary,  n,  and  ascending  pharyngeal  (Plate  xxiv.). 

Ligature.  The  artery  is  accessible  below  the  digastric  mnsde, 
and  here  it  is  covered,  like  the  internal  carotid,  by  the  stemo- 
mastoideus.  Its  branches  are  attached  to  the  trunk  so  thickly 
as  not  to  leave  space  enough  between  any  two  for  the  application 
of  a  ligature  without  the  prospect  of  haemorrhage  when  the 
thread  comes  away.  Before  the  removal  of  tumours  about  the 
jaw,  hgature  of  the  external  carotid  trunk  might  be  considered 
advisable  as  an  auxiliary  means  of  checking  haemorrhage  during 
an  operation. 

In  a  wound  of  a  branch  of  the  external  carotid  the  vessel 
should  be  tied,  as  a  rule,  where  it  is  injured ;  but  in  haemorrhage 
from  the  artery  of  the  tongue,  where  the  bleeding  orifice  cannot 
be  secured,  the  surgeon  may  have  recourse  to  ligature  of  the 
artery  nearer  the  origin  from  the  common  trunk. 

Branches  of  the  carotid.  The  "ujpper  thyroid^  d,  ends  in  the 
thyroid  body  :  it  gives  oflfsets  to  the  contiguous  musdes,  and  a 
laryngeal  branch  to  the  interior  of  the  larynx  with  the  upper 
laryngeal  nerve,  1. 

The  lingual  artery,  /,  is  distributed  to  the  tongue.  Arising 
above  or  below  the  comu  of  the  hyoid  bone  it  is  directed  inwaids 
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beneath  tiie  hyo-glossns  muscle  N.  In  the  tongue  the  arteries  of 
opposite  sides  oonverge  to  the  tip  (Plate  xxii.). 

If  this  artery  is  to  be  tied  it  may  be  secured  between  the  origin 
and  the  edge  of  tlie  hyo-glossus  muscle,  as  it  crosses  on  or  near 
the  comn  of  the  hyoid  bone.  An  incision  dirccted  downwards 
and  backwards  over  the  comn  of  the  os  hyoidcs  would  allow  tlie 
artery  to  be  laid  bare  :  the  hypoglossal  nen'e  is  a  valuable  guide 
to  the  position  of  the  vessel  in  the  bottom  of  the  wound. 

The  facial  artery,  /  comes  off  near  the  digastricus,  and  courses 
tmder  it  and  the  stylo-hyoideus,  but  over  the  submaxillary  gland. 
It  supplies  branches  to  the  surrounding  j^arts,  and  a  submental 
offset  below  the  jaw. 

As  it  crosses  the  jaw  it  lies  in  front  of  the  masscter,  where  it 
is  covered  by  the  platysma :  it  can  l)e  easily  compressed  witli  the 
finger  in  that  situation* 

The  occipital  arteiy,  g,  begins  near  the  digastric  muscle,  and 
is  directed  beneath  it  to  the  occiput :  the  hj^poglossal  nerve  hooks 
round  the  vessel  when  this  arises  low  down.  One  or  more  offsets 
enter  the  stemo-mastoideus. 

The  posterior  auricular.  A,  springs  near  the  upper  lK)rder  of  the 
digastricns,  and  runs  to  the  back  of  tlic  ear.  A  cutaneous  offset 
passes  to  the  occiput. 

Temporal  and  internal  maxillary,  Tlie  maxillary,  w,  courses 
beneath  the  jaw,  and  it  will  be  met  with  in  other  dissections. 
The  temporal,  /,  ascends  to  the  side  of  the  head,  and  gives  oflsets 
to  the  ear :  anteriorly  it  supplies  a  large  branch  to  the  face — 
transverse  faciah 

VEINS  OF  THE  FRONT  OF  THE  NECK. 

Throe  iji  number,  the  veins  are  named  jugular — internal, 
external,  and  anterior ;  and  they  return  to  the  chest  the  blood 
ciroulated  through  the  head  and  neck  by  the  carotid  arteries. 


p.  Internal  jngular  Toin. 
r.   External  jugular  vi-in. 


8.  Anterior  jngiilur  vfin. 


The  internal  jugular  vein,;?,  reaches  from  the  foramen  jugulare 
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in  the  base  of  the  skull  to  the  inner  end  of  the  clavicle,  where  it 
joins  the  subclavian  vein  (Plate  xviii.).  In  the  neck  it  is  the 
companion  vein  to  the  common,  and  the  internal  carotid  artery ; 
and  it  is  joined  by  the  veins  corresponding  with  the  branches  of 
the  external  carotid,  with  the  exception  of  three  which  enter  the 
external  jugular. 

External  jugular^  r.  The  course  and  ending  of  this  vein  have 
been  before  described  (p.  143).  In  the  Drawing  the  beginning  of 
the  vein  by  the  union  of  the  temporal  and  internal  maxillary 
may  be  perceived  :  into  the  vein  the  posterior  auricular  branch  is 
received  lower  down. 


NERVES  OF  THE  FRONT  OF  THE  NECK. 

Several  cranial  nerves  appear  in  the  region  dissected  ;  and 
they  are  distributed  te  the  face,  the  tengue,  the  windpipe,  and 
the  gullet.    Only  one  spinal  nerve  is  seen. 


1.  Upper  larjmgeal  nervo. 

2.  External  laryngeal  nerve. 

3.  Desccndens  noni  nerve. 

4.  Facial  nervo, 

5.  Tcmporo-facial  piece  of  the  facial 

nerve. 

6.  Cervico-facial  piece  of  the  facial 

nerve. 

7.  Nerve  to  the  digastric  and  stylo- 

hyoid muscles. 


8.  Posterior  anricnlar  nerve. 

9.  Branches  of  the  great  amicidar 

nerve  joining  the  laciaL 

10.  Great  anricnlar  nerve. 

11.  Amiculo-temporal    branch    of 

the  fifth  nerve. 

12.  Mylo-hyoid  branch  of  the  fifth 

nerve. 

13.  Spinal  accessory  nerve. 

14.  Hypoglossal  nerve. 


The  facial  nerve,  4,  issuing  from  the  sktill  by  the  stylo-mastoid 
foramen,  divides  into  two  chief  parts,  —  temporo-facialy  5,  and 
cervico-facial,  6  :  these  pass  forwards  through  the  parotid  gland 
to  the  forehead,  the  face,  and  the  superficial  parts  of  the  neck  as 
low  as  the  hyoid  bone. 

As  soon  as  the  nerve  leaves  its  bony  canal  it  gives  off  the 
posterior  auricular  nerve,  8,  and  a  muscular  branch,  7,  to  the 
posterior  belly  of  the  digastricus  and  the  stylo-hyoideus. 

It  is  chiefly  a  motor  nerve  ;  and  it  gives  the  power  of  contract- 
ing to  the  superficial  muscles  of  the  head,  ear,  face,  and  neck. 
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It  joins  freely  with  the  sensory  fifth  nerve,  and  fumishcs  ofTsets 
also  to  the  integuments  ;  and  us  it  RU])plie8  alone  the  ^Hjstcrior 
belly  of  the  digastricns  and  the  stylo-liyoidcus,  it  must  confer  on 
them  sensibility  as  well  as  motor  i)ower. 

The  hypoglossal  nerve,  14,  is  a  motor  nerve  of  the  tongue. 
Descending  through  the  neck  with  tlie  great  bloodvessels  till  it 
oomes  below  the  digastric  muscle,  it  is  then  directed  forwards 
over  the  carotids  to  the  submaxillary  region  :  it  will  be  continued 
in  Plate  zxii. 

As  it  crosses  the  vessels  it  supplies  two  ofTtiets  :^-one,  descendms 
noni^  8,  enters  the  depressor  muscles  of  the  hyoid  bone,  after 
joining  with  the  spinal  nerves  (Plate  xxiv.) ;  the  other,  much 
smaller,  ends  in  the  tliyro-hyoideus,  F. 

Branches  of  ihe  vagus.  Two  bnmches  of  this  ner\'e,  viz^  the 
npper  laryngeal,  1,  and  the  external  laryngeal,  2,  (an  offset  of 
the  first)  ore  fhrnished  to  the  larynx  ;  their  distribution  will  be 
referred  to  more  fully  in  the  description  of  the  Plate  of  the 
kiynz. 

Branches  of  ihe  fifth  nerve,  Tlie  amicuh-iemporaly  11,  is  a 
sensory  nerve,  and  ascends  with  the  tcmi)oral  aitery  to  the  side 
and  top  of  the  head:  it  supplies  the  ear  with  the  attrolient 
muscle,  and  the  parotid  gland.  The  myh-hyoid  branch,  12,  lies 
below  the  jaw,  and  ends  in  the  anterior  belly  of  the  digustricus, 
and  the  mylo-hyoideus :  contractility  and  sensibility  are  given  to 
those  muscles  by  the  nerve. 

The  great  auricular  nerve,  10,  of  the  cervical  plexus  is  dis- 
played in  Plate  xvi.  In  this  Figure  the  communicating  branches, 
9,  through  tho  parotid  to  the  facial  nerve  are  brought  into 
riew. 


DESCEIPTION  OF  PLATE  XVIIL 


The  dissection  of  tho  snbclavian  bloodyessels  with  the  oon- 
tignous  nerves  and  muscles  is  poortrayed  in  this  Pkte. 

This  view  may  be  prepared  by  cutting  through  the  stemo- 
mastoid  muscle,  after  the  dissection  of  the  posterior  triangolar 
space ;  and  by  sawing  through  the  clavicle  and  removing  the 
inner  end.  On  the  section  of  the  clavicle  the  shoulder  Mis  back, 
and  the  subclavius  and  omo-hyoideus  muscles  are  stretched. 


MUSCLES  OF  THE  SUBCLAVIAN  REGION. 

Only  the  subclavius,  the  posterior  belly  of  the  omo-hyoideus^ 
and  the  anterior  scalenus  will  be  now  referred  to,  the  other  muscles 
having  been  described  in  other  dissections. 


A.  Pectoralis  major,  cut. 

6.  Intercostal  muscles  of  the  first 
space. 

C.  Subclavius  muscle. 

D.  Omo-liyoideus- posterior  belly. 

E.  Omo-liyoideus-anterior  belly. 
G.  Stemo-hyoideus. 


H.  Stemo-thyroideus. 

J.  Sternal  part  of  tho  stemo-mas- 

toideus. 
E.  Clavicular  part  of  stemo-mas- 

toideus,  cut. 
L.  Anterior  scalenus. 
N.  Middle  scalenuA. 


Aiiterior  scalenus^  L.  The  connections  of  the  muscle  may  be 
here  studied:  the  attachments  are  given  at  p.  134.  It  lies 
beneath  the  stemo-mastoid  and  omo-hyoid  muscles ;  and  it  is 
cx)nnected  with  the  following  vessels  and  nerves.  In  front  of  it 
lies  the  subclavian  vein,  j9,  with  the  external  jugular,  «,  and 
anterior  jugular,  v ;  and  along  the  inner  edge  descends  the 
large  internal  jugular  vein^  r.  Beneath  it  is  the  subclavian 
artery,  h ;  and  on  it  are  three  small  arteries,  supra-scapular,  ly 
transverse  cervical,  A,  and  ascending  cervical,  /.  Issuing  from 
beneath  the  muscle  are  the  large  cervical  nerves ;  and  running 
down  in  front  of  it  is  the  phrenic  nerve,  3. 
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Om(hhi^oideuSy  B.  The  posterior  belly  of  this  muscle  is  attached 
behind  to  the  upper  border  of  the  scapula,  and  ends  in  front  in 
a  tendon  beneath  the  stemo-mastoideus.  It  receives  a  small 
vessel  from  the  supra-scapular,  and  a  nerve  from  the  dcscendcns 
noni ;  and  the  snpra*seapular  vessels,  /  and  w,  and  the  supra- 
scapular nerve,  9,  course  backwards  with  it.  See  also  Plate  xv., 
and  p.  133. 

Subclavitis  mu9cUy  C.  In  Plate  ii.  this  may  be  viewed  in  its 
natural  state,  surrounded  by  a  sheath  of  fascia.  It  arises  from 
the  first  rib  where  the  bone  and  cartilage  join  ;  and  it  is  inserted 
into  the  grooved  under  surface  of  the  clavicle.  The  inner  part  of 
the  muscle  shows  a  ragged  edge,  where  it  was  detached  from  the 
bone. 


THE  SUBCLAVIAN  ARTERY  AND  ITS  BRANCHES. 

The  subclavian  artery  runs  through  the  lower  part  of  the  neck, 
and  gives  branches  to  the  chesty  the  shoulder,  the  neck,  and  the 
biaiiL 


a.  First    purt   of    tho    subclavian 

tmnk. 
&.  Third  port  of  the  subclayiaii. 
e.   Common  carotid  artery. 
d.  Inferior  thyroid  artery. 


/.   Ascending  ccr\'iral  artery. 
k,  TransverHC  cer\'ical  arti'ry. 
/.    Su[»ra-.scai)ular  iirtery. 
n.  Internal  mammary  artery. 


The  subclavian  artery  of  the  right  side  begins  opposite  the 
inner  end  of  the  clavicle,  where  the  innominate  trunk  bifurcates, 
and  ends  at  the  lower  border  of  the  first  rib  by  becoming  axillar}\ 
Between  those  points  the  artery  forms  an  arch  with  the  convexity 
upwards,  which  lies  between  the  scaleni  muscles.  Its  numcroius 
connections  will  be  best  learnt  by  dividing  the  trunk  of  the  artery 
into  three  parts :— one  inside,  one  beneath,  and  one  outside  the 
anterior  scalenus. 

The  first  pari  of  the  arter}%  a,  is  concealed  by  the  muscles  of  the 
ftont  of  the  neck,  viz.,  stemo-mastoideus,  J,  stomo-hyoidcus,  G,  jmd 
8temo-thyroideus,  H  ;  also  by  the  integuments  and  the  platysma. 
It  lies  deeply,  but  not  in  ccmtact  with  the  spinal  colunm. 

Lying  near  the  chest  and  below  the  artery  is  the  arch  of  tlie 
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subclavian  and  innominate  veins  ;  and  crossing  it  at  right  angles 
is  the  internal  jngular  vein,  r,  with  the  vertebral  vein  beneath 
this.  And  in  front  of  the  artery  though  separated  by  muscles  is 
the  anterior  jugular  vein,  v. 

The  vagus  nerve,  10,  crosses  over  the  artery  inside  the  jngolar 
vein,  together  with  some  branches  of  the  sympathetic ;  and  the 
recurrent  branch  of  the  vagus,  and  the  cord  of  the  sympathetic, 
lie  beneath  it  (Plate  xxiv.). 

The  second  or  middU  part  of  the  artery,  the  shortest  and  highest, 
is  covered  by  the  anterior  scalenus,  L,  and  the  stemo-mastoidens, 
K  ;  and  rests  on  the  middle  scalenus,  N. 

No  vein  touches  the  artery  in  the  second  part,  for  the  anterior 
scalenus  separates  the  subclavian  vein.  Two  arteries,  transyerse 
cervical,  A,  and  supra-scapular,  /,  lie  near  the  line  of  the  sub- 
clavian trunk,  the  former  being  rather  above,  and  the  latter 
below  it. 

The  lower  cervical  nerves  are  above  the  vessel  between  the 
scaleni  ;  and  the  phrenic,  3,  crosses  it,  but  separated  by  the 
scalenus  anticus. 

The  aider  or  third  party  h\  is  the  most  superficial,  and  descends 
over  the  first  rib  to  the  axillary  space,  crossing  beneath  the  omo- 
hyoideus,  D,  the  subclavius,  C,  and  the  clavicle.  This  part 
appears  in  the  posterior  triangular  space  of  the  neck  (Plate  xv.) ; 
and  its  connections  are  described  in  p.  137. 

Into  the  concavity  of  the  arch  of  the  bloodvessel  the  bag  of  the 
pleura  projects,  for  this  membrane  rises  above  the  first  rib,  and 
comes  in  contact  with  the  first  and  second  parts  of  the  subclavian 
artery :  this  connection  of  the  serous  membrane  must  be  remem- 
bered when  ligature  of  the  second  part  of  the  artery  is  to  be 
undertaken.  Alterations  affecting  the  arch  have  been  dwelt  on  in 
p.  140. 

Numlcr  and  posiiion  of  the  branches.  Usually  four  branches 
arise  from  the  artery  in  the  following  manner : — three  are  con- 
nected with  the  first  part.,  and  one  with  the  second  part;  whilst  no 
branch,  as  a  rule,  comes  from  the  third  part.  Very  commonly 
however  (Quain)  an  offset  (posterior  scapular)  of  the  branch,  h^  is 
attached  to  the  last  part  of  the  subclavian  trunk. 
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From  the  position  of  the  branches,  the  connections,  and  the 
difference  in  the  depth  of  the  ends  of  the  subclavian  trunk,  the 
third  or  external  part,  ft,  will  be  best  suited  for  lijj^ature  on 
account  of  its  comparative  freedom  from  any  brancii,  and  its  easily 
accessible  position.  As  the  second  ])art  gives  origin  commonly  to 
bat  one  branch  it  may  admit  of  being  tied  under  some  circiun- 
stonces.  Wliilst  the  inner  or  first  part  is  so  beset  by  brmiclies  ajs 
not  to  possess  commonly  an  interval  sulficient  for  the  ai)plication 
of  a  ligature  without  secondary  hasmorrhuge.  On  the  left  side 
the  connections  forbid  tlie  attempt  to  put  a  thread  on  the  first 
part 

Ligature.  The  steps  of  the  operation  for  securing  the  artery 
in  the  third  part,  or  beyond  the  scalenus,  liave  been  detailed  at 
p.  141. 

Should  the  less  usual  operation  of  tying  the  second  part  of  the 
artery  be  resorted  to,  the  clavicular  piece  of  the  stenio-mastoideus 
and  the  anterior  scalenus  would  have  to  be  cut  tJirough.  In 
dividing  the  scalenus  great  care  should  be  taken  of  the  ])hrenic 
nerve,  3,  on  its  front.  Ordinarily  the  external  jugular  vein  lies 
outside  the  scalenus  :  with  the  ix>sition  here  taken  it  would  need 
to  be  cut  through,  and  the  ends  would  re(|uire  to  l)e  then  tied. 

Branches  of  the  suhlnvtan  artery.  At  their  origin  the  branches 
are  concealed  by  the  jugular  vein  and  the  anterior  scalenus,  but  in 
Plate  xxiv.  most  may  be  seen.  From  the  first  ])art  come  the 
vertebral,  the  thyroid  axis,  and  the  internal  mammary ;  and  from 
the  second  part,  the  upper  intercostal,  with  a  small  branch  to  the 
spinal  canal  (Quain). 

1.  The  vertebral  is  the  first  branch,  and  ascends  to  the  brain 
throngh  the  apertures  in  the  six  upjier  cervical  vertebrdc. 

2.  The  thyroid  axis,  a  short  thick  trunk,  splits  into  tlio  three 
following: — Inferior  thyroid,  d.  This  is  a  tortuous  artery,  and 
ends  in  the  thyroid  body  :  an  offset,  the  aacendiny  cervical,  f  lies 
between  the  anterior  scalenus  and  the  larger  anterior  rectus,  suji- 
plying  ofiBsets  to  both,  and  to  the  spinal  amal.  The  transverse 
rervicalf  A,  crosses  the  scalenus,  and  ends  under  the  tnipczius 
by  dividing  into  two.  The  suprU'Scajmlar,  I,  courses  along  the 
clavicle  to  the  scapula,  on  the  dorsum  of  which  it  ramifies. 
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3.  Tlie  infernal  mammary^  n,  arises  opposite  the  vertebral  and 
beneath  the  juj^lar  vein  :  it  enters  the  thorax  throogh  the  upper 
opening,  and  is  continued  to  the  wall  of  the  abdomen. 

4.  The  superior  int4irco8tal  (intercosto-cemcal)  arises  under  the 
scalenus  :  it  sujiplies  offsets  to  the  upper  two  intercostal  spaces ; 
and  a  large  branch  to  the  back  of  the  neck  (deep  cervical),  which 
is  delineated  in  Plate  xix. 


SUBCLAVIAN  AND  JUGULAR  VEINS. 

Tlie  veins  of  the  arm  and  of  the  same  side  of  the  neck  meet 
at  the  top  of  the  thorax,  and  blend  in  one  large  trunk — the  inno* 
minate :  the  limb  vein  is  called  subclavian,  and  the  neck  veins 
jugular. 


p.  Subclavian  vein. 

r.   Internal  jugular  vein. 

8.   External  jugular  vein. 


t.    Transverse  cervical  Ycin. 
V.   Anterior  jugular  vein. 
w.  Supra-scapular  vein. 


The  stihclavian  vein,  ^;,  is  rather  shorter  than  its  corresponding 
artery,  and  ends  near  the  inner  border  of  the  scalenus  by  joining 
the  internal  jugular  to  form  the  innominate  trunk.  Arched  like 
the  artery,  it  is  placed  in  front  of  the  scalenus,  and  commonly 
below  the  level  of  the  clavicle.  Valves  exist  in  the  trunk  outside 
the  place  of  entrance  of  the  external  jugular,  «. 

The  veins  joining  it  are  the  external  and  anterior  jugular, 
and  the  vertebral.  At  the  back  of  the  vein,  near  the  internal 
jugular,  the  right  l}ani)hatic  duct  opens ;  and  at  a  similar  spot 
on  the  left  side  the  thoracic  duct  is  received. 

External  and  anterior  jugular  veins.  The  ending  of  these  veins 
is  seen  in  this  Plate,  and  their  course  is  described  in  p.  148.  The 
external  jugular,  r,  receives  the  transverse  cervical  branch,  4  Mid 
the  supra-scapular,  w,  and  joins  the  subclavian  vein  outside  the 
scalenus  anticus.  The  anterior  jugular,  v,  enters  either  tlie  sub- 
clavian vein  or  the  external  jugular :  when  this  vein  is  a  tributary 
to  the  external  jugular  it  wants  valves  (Struthers). 

Internal  jugular  vein^  r.    The  lower  dilatation  of  the  vein  is 
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laid  bare.  Before  its  junction  with  the  8ul)clavian  it  is  narrowed, 
and  at  the  less  wide  part  is  a  pair  of  valves  to  prevent  the  blood 
msliing  backwards  to  the  neck.* 

The  mnoniinate  is  the  large  venous  trunk  formed  by  tlie  union 
of  the  subclavian  and  internal  jugular  veins  :  it  enters  the  chest, 
and  joins  with  its  fellow  in  the  upper  cava.  The  connections  of 
the  vein  in  the  neck  may  be  studied  in  the  Figure. 


NERVES  OF  THE  SUBCL.VVLVN  REGION. 

Most  of  the  nerves  are  continued  to  distant  parts,  only  two 
being  distributed  to  the  near  muscles. 


1.  Great  auricular  ncrvo. 

2.  Superficial  cervical  nerve. 
8.  Phrenic  ncrvo. 

4.  Desceudens  noni  nerve. 

5.  Fifth  cervical  nerve. 

6.  Sixth  cervical  nerve. 


7.  Seventh  cervical  nerve. 

8.  Eighth  corvii'iil  niTvo. 

9.  Supm-soaimlur  nerve. 
10.   Vagus  nerve. 

f    Nerve  to  the  subcluvius. 


The  diqphraffmatic  (phrenic)  nerve,  3,  springs  from  the  fourtli 
spinal  nerve  in  the  cervical  i)lexus,  and  is  sometimes  connected 
with  the  fifth  spinal  as  it  passes  by  that  trunk.  In  tlie  neck  it 
courses  over  the  anterior  scalenus  muscle,  crossing  from  the  outer 
to  the  inner  edge  ;  and  entering  the  cliest  beneath  the  innominate 
yein,  it  is  transmitted  through  tliat  cavity  to  the  diapiiragm.  It 
is  the  motor  nerve  of  the  diaphragm. 

Deseendens  noni  nerve,  4.  For  the  beginning  of  this  branch  of 
the  hypoglossal,  see  Plate  xvii.  At  tlie  lower  part  of  the  neck  it 
ends  in  branches  for  the  stemo-hyoideus,  G,  stemo-thyroideus,  H, 
and  the  posterior  belly  of  the  omo-hyoideus,  D,  as  well  as  the 
anterior  belly  of  the  same  muscle. 

Brachial pUxua.  The  lower  four  cervical  ncn-es,  5,  6,  7,  8,  join 
with  the  first  dorsal  to  form  the  plexus.  TJie  branches  of  the 
plexus  above  the  clavicle  are  enumerated  in  p.  140  ;  but  only 


*  Tliesc  valves  were  first  described  hy  Dr.  Strulhors.     Sec  uu  account  of 
them  iu  tho  Edinb.  Med.  Journal  for  Nov.  1850,  p.  241. 
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two,  nerve  to  the  subclavins,  f,  and  the  snpra-scapnlar,  9,  are  seen 
in  a  front-view  of  this  region. 

The  vagus  yierve,  10,  passes  throngh  the  neck  and  thorax  to  the 
belly.  At  the  lower  part  of  the  neck,  on  the  right  side,  it  occu- 
pies the  interval  between  the  jugular  vein  and  the  carotid  artery, 
and  crosses  over  the  subclavian  artery  but  beneath  the  innominate 
vein. 

It  furnishes  a  small  cardiac  branch  near  the  subclavian  artery; 
and  close  below  that  vessel  it  sends  backwards  the  recurrent  or 
inferior  laryngeal  nerve. 


DESCRIPTION  OF  PUTE  XIX. 


A  VIEW  of  the  deep  muscles,  and  of  the  vessels  and  nerves  at 
the  back  of  the  neck,  is  here  given. 

After  the  integuments  and  the  superficial  muscles  have  been 
reflected  the  complexus  is  to  be  divided  near  the  head  ;  and  the 
last  muscle  being  thrown  down  and  out,  the  vessels  and  nerves 
are  to  be  sought  in  the  dense  tissue  and  fascia  in  which  they  are 
imbedded.    Lastly,  the  muscles  are  to  be  defined. 

DEEP  MUSCLES  OF  THE  NECK. 

Extensor  and  rotator  muscles  of  the  head  and  neck  lie  beneath 
the  complexus  B.  Between  the  head  and  the  first  two  vertebrse^ 
and  corresponding  with  the  interspinales,  are  placed  the  recti 
muscles ;  and  laterally  come  two  other  small  muscles,  the  obliqui. 
Occupying  the  vertebral  groove  is  the  semispinalis  collL 


A.  Stemo-mastoideos. 

B.  Complexus  cut  through. 

C.  Semispinalis  colli. 

D.  Obliquos  inferior. 


F.    Obliquus  superior. 
6.   Rectus  posticus  major. 
H.  Rectus  posticus  minor. 


The  complexus  musck,  B,  is  attached  by  the  outer  edge  to  the 
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transrerse  processes  of  the  upper  dorsal  vertebrae,  and  to  the 
articular  processes  of  the  cer\aeal  vertebrae,  except  the  first  two  ; 
and  by  the  inner  edge  it  is  connected  with  the  spines  of  one  or 
two  lower  cervical  and  upper  dorsal  vertebnc.  It  is  inserted  into 
the  mid  part  of  the  occipital  bone  between  the  curved  lines. 

Towards  the  inner  edge  a  piece  of  the  muscle  possesses  a 
middle  tendon,  and  this  is  often  described  separately  as  tlie 
bivmier  csrtncis. 

If  the  muscles  of  both  sides  act  they  will  maintain  the  head 
erects  or  will  bring  it  back  (raising  the  face)  according  to  the 
degree  of  contraction  ;  but  supposing  only  one  to  be  concerned 
actively,  the  occiput  will  be  inclined  down  and  out  towards  the 
transverse  processes  of  the  same  side. 

Semispinalis  colli^  C.  Filling  the  vertebral  groove  with  the 
multifidus  spinas,  it  is  attached  externally,  like  the  preceding 
muscle,  to  the  transverse  processes  of  the  upper  dorsal  vertcbne, 
and  to  the  articular  processes  of  the  cervical  vertebrae,  except  tlie 
first  three  ;  and  internally  it  is  inserted  into  the  spines  of  the 
cervical  vertebrae  below  the  first. 

Acting  with  its  fellow  it  extends  the  spine  :  by  itself,  it  rotates 
the  spine,  turning  the  face  to  the  opposite  side. 

The  obliqutis  inferior,  D,  slants  between  the  first  two  vertebrae : 
it  arises  from  the  spine  of  the  axis,  and  is  inserted  into  the  trans- 
verse process  of  the  atlas. 

Drawing  backwards  the  lateral  part  of  the  atlas  it  rolls  this 
bone  round  the  odontoid  process  of  the  axis,  and  rotates  indirectly 
the  head,  moving  the  face  to  its  own  side. 

The  obliquus  sttperioTj  F,  arises  from  the  transverse  process  of 
the  atlas,  where  the  preceding  is  attached,  and  is  inserted  into  the 
occipital  bone  between  the  curved  lines,  and  near  the  mastoid 
process.  • 

The  muscle  can  draw  back  the  head ;  and  may  check  a  too  great 
forward  movement,  as  in  nodding. 

The  rectus  poeticua  major,  G,  arises  from  the  spine  of  the 
second  vertebra ;  and  widening  as  it  ascends  obliquely,  it  is 
inserted  into  the  outer  half  of  the  lower  curved  line  of  the  occi- 
pital bone,  where  it  is  partly  concealed  by  the  obliquus  superior. 
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This  mnscle  extends  the  head,  and  brings  the  face  to  its 
own  side  by  rolling  the  atlas  round  the  odontoid  process  of  the 
axis. 

Eectus  posiicu^  minor,  H,  arises  from  the  arch  of  the  atlas, 
close  to  the  middle  line  ;  and  is  inserted  into  the  inner  half  of 
the  lower  curved  line  of  the  occipital  bone.  The  muscle  extends 
the  head. 

ARTERIES  OF  THE  BACK  OP  THE  NECK. 

Three  arteries  supply  the  back  of  the  neck,  and  connect  the 
vessels  of  the  head  with  those  of  the  trunk.  In  the  neighbour- 
hood of  the  thorax  small  offsets  of  the  dorsal  arteries  appear. 


a.  Occipital  artery. 

b.  Deep  cervical  branch  of  the  occi- 

pital. 

c.  Offset  to  the  small  rectus  muscle. 

d.  Vertebral  artery. 

e.  Cervical  branch  of  the  vertebral. 


/.  Anastomosis  of  the  vertebral 
and  deep  cervical  arteries. 

g.  Deep  cervical  artery. 

h.  Dorsal  arteries  —  the  inner 
branches. 


The  occipital  artery ,  a,  courses  to  the  integuments  of  the  back 
of  the  head  over  the  obliquus  superior  and  the  complexus,  and 
beneath  the  stemo-mastoideus  and  the  splenius  :  near  the  middle 
line  it  pierces  the  trapezius. 

It  furnishes  a  cervical  branch,  J,  to  the  neck  (ram.  princeps 
cervicis),  which  descends  beneath  the  complexus,  B,  supplying 
the  deep  muscles,  and  anastomoses  with  branches  of  the  vertebral 
and  deep  cervical  arteries.  An  offset  passes  over  the  complexus, 
and  supplies  the  superficial  muscles. 

The  vertebral  artery,  d,  in  its  course  to  the  interior  of  the 
skull  is  directed  backwards  in  a  groove  on  the  neural  arch  of  the 
atlas.  Lying  deeply  in  the  bottom  of  the  hollow  between  the 
large  rectus  and  the  oblique  muscles,  it  furnishes  one  or  two 
muscular  offsets,  e,  and  communicates  with  the  contiguous 
arteries. 

The  deep  cervical  artery,  g,  is  the  dorsal  offset  of  the  upper 
intercostal  (p.  170),  and  reaches  the  back  of  the  neck  by  passing 
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between  the  transverse  processes  of  the  last  cer\'ical  and  first 
dorsal  vertebrae.  At  the  back  of  the  neck  it  ascends  under  the 
complexns  as  high  as  the  axis,  wlierc  it  coniniunicates  with  the 
two  arteries  before  described.  It  supplies  chiefly  the  complcxus 
and  the  semispinalis  colli. 

The  height  at  which  the  artery  appears  is  very  uncertain ;  and 
it  may  be  represented  by  two  branches  of  different  arteries.  In 
obstraction  of  the  circulation  in  the  common  carotid  the  blood 
will  be  conveyed  to  the  exterior  of  the  head  by  means  of  the 
anastomosis  between  the  profunda  and  the  occipital  artery. 

The  companion  veins  of  the  arteries  have  not  been  included  in 
the  Plate :  they  resemble  the  arteries,  with  tlie  exception  of  the 
vertebral  which  begins  on  the  back  of  the  head  and  neck,  and 
does  not  enter  the  skull. 

NERVES  OF  THE  BACK  OF  THE  NECK. 

The  anatomy  of  the  posterior  primary  branches  of  the  cervical 
nerves  beneath  the  complcxus  is  here  shown.  A  part  of  the 
small  occipital  nerve  appears  behind  the  car. 


1.  First  or  gnboccipital  norvo. 

2.  Second  cervical  nerve. 

3.  Third  cervical  nen-e. 

4.  Fourth  cervical  nerve. 


5.  Fifth  cervical  nerve. 

6.  Sixth  cervical  nerve. 

7.  Seventh  cervical  nerve. 

8.  Small  occipitiil  nerve. 


The  first  nerve,  1,  appears  beneath  the  vertebral  artery,  and 
ends  in  branches  to  the  complcxus,  and  the  recti  and  obliqui 
muscles  :  it  is  joined  to  the  second  nerve  by  a  loop. 

Other  cervical  nerves.  The  remaining  seven  cervical  nerves 
divide  into  two— inner  and  outer  branches,  as  soon  as  they  leave 
the  spinal  canal. 

The  external  brandies  are  not  laid  bare  except  that  of  the 
second :  they  are  small,  and  are  distributed  to  the  muscles 
outside  the  complcxus,  viz.,  splenius,  cervicalis  ascendens,  and 
transversalis  colli  and  trachelo-mastoidcus. 

The  internal  branches  are  directed  inwards — the  four  highest 
oyer,  and  the  remaining  three  through  the  semispinalis  colli ; 
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and  at  the  spines  of  the  Tertebrse  those  that  lie  on  the  semi- 
spinalis  become  cutaneous.  Thej  snpply  the  oomplexns  and  the 
muscles  filling  the  vertebral  grooTe,  with  the  interspinales.  The 
following  are  the  chief  differences  in  these  nerves : — 

The  branch  of  the  second  nerve,  2,  the  largest  of  all,  pierces  the 
complexus  and  trapezius,  and  becoming  cutaneous  is  distributed  to 
the  occiput :  it  is  named  great  occipital^  and  it  is  joined  by  the 
small  occipital  nene,  8.  It  supplies  branches  to  the  inferior 
oblique  and  complexus  muscles ;  and  it  communicates  by  loops 
with  the  first  and  third  nerves. 

The  cutaneous  part  of  the  third  nerve,  larger  than  those  below 
it,  sends  upwards  a  branch  to  the  occiput,  which  joins  the  large 
occipital  nerve. 

The  connecting  pieces  between  the  inner  branches  of  the  first 
three  nerves  are  sometimes  absent.  M.  Cruveilhier  describes  this 
looped  arrangement  as  the  posterior  cervical  plexus. 

The  small  occipital  nerve,  8,  is  an  offset  of  the  cervical  plexus 
(Plate  XV.) :  it  ends  in  the  integuments  of  the  occ^ut^  and  joins 
the  great  occipital  nerve. 


DESCEIPTION  OF  PUTE  XX. 


Ik  this  dissection  of  the  pterygoid  region  the  muscles  of  masti- 
cation, and  the  internal  maxillary  artery  with  its  branches  can  be 
studied.  Most  of  the  branches  of  the  inferior  maxillary  nerve 
come  also  into  sight. 

This  superficial  dissection  will  be  made  by  detaching  and 
throwing  down  the  zygomatic  arch  with  the  masseter  muscle ; 
by  sawing  off  and  raising  the  coronoid  process  with  the  temporal 
muscle  ;  and  by  removing  the  piece  of  the  ramus  of  the  jaw 
between  the  condyle  and  the  dental  foramen.  After  each  sawing 
of  the  bone  the  fat  is  to  be  carefully  removed. 


MUSCLES  OF  MASTICATION. 
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MUSCLES  OF  MASTICATION. 

The  muscles  employed  in  mastication  are  attached  chiefly  to 
the  angle  and  processes  at  the  back  of  the  jaw  ;  but  one,  occu- 
pying the  cheeky  blends  with  the  lii)-musclcs. 


A.  Temporal  xunsclo. 

B.  External  pterygoid  muscle. 

C.  Internal  pterygoid  miis(;le. 
T).  Buccinator  muscle. 

F.  Masseter  muscle. 

G.  Digastric    muscle    (posterior 

belly). 


II.  Stylo-hyoidous. 

L.    Stylo- glcvssuH. 

N.   Internal  lateral  ligninfiit. 

O.   Styloid  process. 

P.    Duct  of  the  |)urotitl  gland. 


The  temporal  muscle,  A,  arises  from  tlie  tcnii)oral  fossa  on  tlie 
side  of  the  skull,  and  from  the  upi)er  ])art  of  the  tein{)orai  fascna  ; 
and  the  fibres  converge  to  a  tendon  which  is  attached  to  the  coro- 
noid  process,  and  to  the  groove  along  the  fore  part  of  the  ramus 
of  the  jaw. 

Comparatively  suiwrficial  above,  the  muscle  passes  below  beneath 
the  zygomatic  arch  and  the  massetcr  muscle,  and  rests  on  the 
external  pterygoid,  B.  Near  tlie  zygoma  a  stratum  of  fat  inter- 
yenes  between  the  fleshy  fibres  and  the  temijoral  fascia. 

In  mastication  tliis  muscle  crushes  the  food  by  raising  the 
lower  jaw  ;  and  if  the  jaw  lias  been  moved  forwards,  the  hinder 
fibres  may  be  able  to  bring  the  bono  backwai'ds,  with  the  aid  of 
the  muscles  attached  to  the  chin. 

The  tnasseter  muscle,  F,  is  placed  external  to  the  ramus  of  the 
jaw.  It  takes  origin  from  the  lower  border  and  the  inner  surface 
of  the  zygomatic  arch ;  and  it  is  inserted  into  the  outer  surface 
of  the  ramus  of  the  jaw,  from  the  tip  oi  the  coronoid  process  to 
the  angle,  and  as  for  forwards  as  the  second  molar  tooth.  The 
superficial  fibres  take  a  direction  down  and  back  across  the  deeper 
and  straighter  fibres. 

This  muscle  is  the  external  elevator  of  the  angle  of  the  jaw. 

The  internal  pterygoid  muscle,  C,  has  a  position  inside  the 
ramus  of  the  jaw  similar  to  tliat  of  the  masseter  outside.    The 

N 
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muscle  arises  chiefly  from  the  pterygoid  fossa,  but  below  from  the 
palate  and  upper  jaw  bones  by  a  process  which  extends  in  front 
of  the  lower  part  of  the  external  pterygoid.  It  is  inserted  into  the 
inner  surface  of  the  angle  and  ramus  of  the  jaw  as  high  as 
the  dental  foramen. 

It  raises  the  angle  of  the  jaw  in  conjunction  with  the  masseter, 
and  may  be  considered  the  internal  elevator  of  the  angle. 

The  external  pterygoid  muscle,  B,  is  directed  almost  horizontally 
back  and  out  from  the  base  of  the  skull  to  the  condyle  of  the 
jaw.  Arising  from  the  outer  surface  of  the  external  pterygoid 
plate,  and  from  the  contiguous  part  of  the  great  wing  of  the 
sphenoid  bone  as  high  as  the  crest^  the  muscle  is  inserted  into 
the  neck  of  the  lower  jaw,  and  into  the  interarticular  fibro- 
cartilage. 

An  interval  separates  the  attachments  to  the  external  pterygoid 
plate  and  the  great  wing,  through  which  the  internal  maxillary 
artery,  d^  usually  passes. 

If  the  muscles  of  both  sides  act  the  jaw  is  moved  down- 
wards and  forwards,  and  the  front  lower  teeth  pass  beyond  the 
upper.  If  only  one  muscle  acts,  say  the  right,  it  draws  the  con- 
dyle of  the  same  side  further  into  the  ai-ticular  socket,  and 
causes  the  chin  to  project  to  the  left  of  the  middle  line,  the 
grinding  teeth  of  the  lower  jaw  passing  those  of  the  upper  from 
side  to  side. 

The  hfccinator  muscle,  D,  forms  a  thin  fleshy  layer  in  the 
cheek  between  the  mucous  membrane  and  the  teguments.  It  is 
attached  to  the  jaws  opposite  the  molar  teeth,  and  between  the 
jaws  at  the  back  of  the  mouth  to  a  fibrous  band — ^the  pterygo- 
maxillary  ligament.  Towards  the  comer  of  the  mouth  the  fibres 
are  aggregated  together,  and  entering  the  lips  blend  with  the 
muscles  of  the  face. 

In  the  movements  of  the  lips  the  muscle  retracts  the  comer 
of  the  mouth,  and  so  widens  that  aperture,  and  wrinkles  the 
cheek. 

In  mastication  it  is  applied  to  the  jaws,  and  prevents  the  flood 
escaping  out  of  the  way  of  the  teeth  ;  when  it  is  paralysed  the 
food  distends  the  cheek  in  an  inconvenient  manner. 
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In  playing  a  wind  instrument  the  mnsclc  is  flattened,  and  tho 
fibres  are  contracted  for  the  puqx)se  of  keoi)in«j  the  outp^oinj^  air 
in  the  channel  of  tho  mouth  ;  but  in  the  use  of  a  hlo\v-pi])o  tlic 
mnacle  is  distended  because  the  month  is  used  as  a  reservoir,  but 
the  fibres  contract  at  the  same  time,  to  maintain  a  continuous 
current  of  air. 


INTERNAL  MAXILLARY  ARTERY. 

The  chief  vessel  in  this  dissection  is  tlie  internal  maxillary 
arteiy,  which  is  continued  through  the  pterygoid  region  to  the 
deep  parts  of  the  headi  the  nose,  and  the  palate,  supplying  many 
ofbets. 


a.  Ezticnial  carotid  artery. 

b.  Posterior  auricular  branch. 
«.  Saperficial  temporal  artery. 

d.  Internal  maxillary  artery. 

e.  Inferior  dental  branch. 

/.  finmdi  with  the  gustatory  norve. 


g.  Dccj)  tcni]H)ral  artery. 

h.  niu'cal  urtiTV. 

i.  Postorior  dt-iitu]  branch. 

n.  Fui'ial  artcrj*. 

r.  Inferior  labial  branch. 

.9.  MiUiiR^tcric  bnuich,  cut. 


The  mtemal  maxillary  arterj',  r/,  i.s  one  of  the  terminal  branches 
of  the  external  carotid,  and  runs  upwards  and  inwards  over  or 
under  tho  external  pterygoid  muscle  to  the  spheno-maxillary  fossa, 
where  it  ends  in  branches  to  the  nose,  the  pabite,  and  tho  pharynx. 
It  gires  numerous  branches,  and  these  ai*e  classed  into  three  sets  : 
—one  external  to  the  pter}'goid  muscle,  another  wliiL^it  the  trunk 
lies  on  the  muscle,  and  a  third  internal  to  the  muscle,  or  in  the 
sphcno-maxillary  fossa.  The  first  two  sets  will  be  mainly  re- 
ferred to  now. 

The  first  set  of  branclieSy  two  in  number,  belong  to  the  skull 
and  tho  lower  jaw. 

The  inferior  dental  artery,  ff,  enters  the  canal  in  the  lower  jaw 
with  the  nerve  of  the  same  name,  and  supplies  the  teeth  and  the 
lower  part  of  the  face.  Before  it  enters  the  bone,  a  small  offset 
(mylo-hyoid)  descends  with  a  fine  nerve  in  a  groove  inside  the 
ramns  of  the  jaw. 

The  large  or  middle  metiingeal  artery  arises  op|>osite  the  pre- 
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ceding,  and  is  concealed  by  the  external  pterygoid :  it  is  deli- 
neated in  Plate  xxi.,  h, 

A  third  small  artery,/,  which  has  not  been  described  by  anato- 
mists, runs  with  the  gustatory  nerve,  and  supplies  the  cheek  and 
the  floor  of  the  mouth. 

The  secmid  set  of  hrancTies  are  distributed  to  the  muscles  of 
mastication  as  below  : — 

The  (l4!ep  temporal,  g,  two  in  number,  enter  the  fore  and  hinder 
parts  of  their  muscle.  The  masseteric  branch,  «,  springs  in 
common  with  the  posterior  temporal,  and  enters  the  hinder 
border  of  the  masseter :  it  has  been  cut  in  the  removal  of  the 
muscle.  The  buccal  branch,  A,  descends  to  the  cheek  and  the  buc- 
cinator muscle  :  it  anastomoses  with  the  faciql  artery.  Branches 
to  the  pter}^goid  muscles  are  shown  in  Plate  xxi. 

Third  set  of  Iranches,  Only  one  branch,  the  posterior  dental^ 
h,  is  seen  in  the  dissection.  It  takes  a  tortuous  course  to  the 
front  of  the  upper  jaw,  where  it  communicates  with  the  infra- 
orbital :  it  will  be  given  more  fully  in  Plate  xxiii. 

The  facial  artery,  w,  also  a  branch  of  the  external  carotid 
(Plate  xvii.),  is  displayed  as  it  crosses  the  jaw.  It  ascends  in  a 
tortuous  way  to  the  root  of  the  nose,  passing  near  the  comer  of 
the  mouth. 

Named  branches  supply  the  lips  and  the  nose,  and  one  of  these 
to  the  lower  part  of  the  face  is  the  inferior  labial,  r.  Unnamed 
branches  ramify  in  the  cheek,  and  anastomose  with  the  buccal 
and  transverse  facial  arteries. 

MAXILLARY  AND  FACIAL  VEINS. 


t.    External  jugular  vein. 
V,   Superficial  temporal. 
w.  Internal  maxillary  vein. 


OS,  Facial  vein. 

z.   Deep  facial,  or  anterior  internal 
maxillary. 


The  facial  vein,  x,  begins  where  the  companion  artery  ceases 
and  crosses  the  face  to  the  jaw ;  but  it  takes  almost  a  straight 
line  from  the  root  of  the  nose  to  the  front  of  the  masseter  muscle^ 
and  does  not  follow  the  windings  of  the  facial  artery.  It  ends  in 
the  neck  in  the  internal  jugular  trunk. 
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Besides  branches  received  from  tlic  orbit  and  the  face,  it  is 
joined  opposite  the  angle  of  the  mouth  by  a  vein — the  lU^p  facial^ 
2y  or  the  anterior  internal  maxillary,  which  brings  blood  from  the 
pterygoid  region  and  the  np|)er  jaw. 

Internal  maxillary  vein,  to.  Only  the  ending  of  this  in  the 
external  jngnlar  remains,  the  plcxiform  continuation  of  it  by  the 
tdde  of  the  artery  haying  been  taken  away. 


NERVES  OF  THE  PTERYGOID  REGION. 

The  nenres  appearing  in  this  dissection  are  branches  of  the 
inferior  maxillary  trunk  of  the  fifth  cranial  nerve,  with  the  excep- 
tion of  one  small  nerve  lying  along  the  upi)er  jaw,  and  another 
on  the  lower  jaw. 


1.  Auriculo- temporal  nerve. 

2.  Inferior  dental  nerve. 
8.  Gustatory  nerve. 

4.  Masiseteric  nerve,  cut. 


5.  Buccal  nerve. 

6.  Posterior  dental  nerve. 

8.  Buccal  brandies   of   the    facial 
nerve. 


The  anatomy  of  the  inferior  maxillary  nerve  is  described 
with  Plate  xxL  ;  but  the  position  of  the  several  branches  passing 
the  external  pterygoid  can  be  here  seen  before  the  muscle  is 
raised. 

This  large  trunk  of  the  fifth  nerve  is  concealed  as  it  leaves  the 
skull  by  the,  external  pterygoid  ;  and  its  branches  esca^KJ  through 
the  muscle  or  at  the  edges.  Appearing  at  the  upper  border  are 
the  masseteric  nerve,  4,  and  the  deep  temj)oral  (Plate  xxi.,  8) ; 
and  issuing  at  the  lower  border  are  three  large  trunks,  viz.,  the 
auriculo-temporal,  1,  the  dental,  2,  and  the  gustatory,  3.  The 
buccal  nerve,  5,  comes  forwards  between  the  two  pieces  of  the 
pterygoidens. 

Th^  posterior  dental  7ierve,  6,  a  bi*anch  of  the  upper  maxillaiy 
trunk,  descends  along  the  upper  jaw  with  its  aii/ery  :  its  origin 
and  distribution  may  be  referred  to  in  Plate  xxiii. 
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ceding,  and  is  concealed  by  the  extenial  pterygoid :  it  is  < 
ncatwl  in  Plate  xsi„  6. 

A  third  small  artery,/,  whith  has  not  been  dcscrilied  hy  unaU-  1 
mists,  runs  with  the  gustatory  nerve,  and  supplies  the  cheek  and  I 
the  floor  of  the  mouth. 

The  aerond  set  of  brantkes  are  distributed  to  the  muscloo  of  | 
mastication  as  below  : — 

The  deep  Imiporal,  g,  two  in  number,  enter  the  fore  and  hindac^ 
parts  of  their  muscle.  Tlie  maaseterie  branch,  »,  sprinj 
common  with  the  posterior  temporal,  and  enters  the  ] 
border  of  tlie  mosseter :  it  has  been  cut  in  the  removal  ^ 
muficle.  The  bvnal  branch,  A,  descends  to  the  cheek  and  tl 
cinator  muscle  :  it  anastemoses  with  the  facial  artery, 
to  the  pterygoid  mnscles  are  shown  in  Plate  xxi. 

Third  set  of  branches.     Only  one  branch,  tlie  poattfior  i 
k,  is  seen  in  the  dissection.    It  takes  a  tortnoas  course  to  Ijw  ' 
front  of  the  upper  jaw,  where  it  commnnicatea  with  the  infrii- 
orbital :  it  will  be  given  more  fully  in  Plate  sxiii. 

The  fiieial  arCery,  n,  also  a  branch  of  the  cstornal  caniim 
(Plate  xvii.),  is  displayed  as  it  crosses  the  jaw.    It  nsocndn  ii 
tertuous  way  to  the  root  of  the  nose,  passing  near  Uie  ooni'.' 
the  mouth. 

Named  branches  supply  the  lips  and  the  nose.  And  one  of  t' 
to  the  lower  part  of  the  face  is  the  inferiOT  hbial,  r,    "Uo 
brandies  ramify  in  the  check,  and  aoustomoBe  with  llin 
and  transverse  facial  arteries. 


MA.XILLAKV  AND  FACIAL  VETSS: 


I.    Extenul  jugakr  vein. 
V.   SupeTficiiil  tempoiul. 
w.  Intcraitl  moxiUaiy  rain. 

The  faeial  rei»,  x,  h 
and  crosses  tlie  bo* 
line  Irom  the  root  a 
and  does  not  folic 

the  neck  in 


^fteU.-' 
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'  imen  ovale,  and 
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lercea  the  external  pterj-goid,  and  is 
itor  towanls  the  corner  of  the  month  ; 


DESCEIPTION  OF  PLATE  XXL 


This  Illustration  of  the  deep  dissection  of  the  pterygoid  region 
exhibits  the  third  trunk  of  the  fifth  cranial  nerve,  and  the  deep 
branches  of  the  internal  maxillary  artery. 

In  preparing  the  dissection  the  internal  maxillary  artery  should 
be  cut  through,  and  the  condyle  of  the  jaw  haying  been  dis- 
articulated should  be  drawn  forwards  with  the  external  pterygoid 
muscle.  After  the  removal  of  the  fat  the  nerves  and  vessels  will 
be  ready  for  learning. 

MUSCLES  OF  MASTICATION. 

The  muscles  described  with  Plate  xx.  are  met  with  again  in 
this  view,  and  they  are  marked  with  the  same  letters  of  reference. 
A  better  idea  of  the  wide  origin  of  the  external  pterygoid  is 
obtained  in  this  Plate. 


A.  Temporal  muscle. 

B.  External  pterygoid  muscle. 

C.  Internal  ptcrj'goid  muscle. 

D.  Buccinator  mascle. 
F.    Masseter  muscle. 
O.  Digastric  muscle. 


H.  Zygoma  thrown  down. 
L.   Condyle  of  the  jaw. 
K.  Internal  latei;;^  ligament. 
0.  Styloid     process,     and     stylo- 
maxillary  ligament 


INTERNAL  MAXILLARY  ARTERY. 

The  meningeal  and  the  muscular  branches  of  the  internal 
maxillary  artery,  which  were  hidden  in  Plate  xx.,  will  be  now 
brought  under  notice  ;  and  the  other  arteries,  which  are  the  same 
as  in  the  preceding  Figure,  are  marked  by  the  same  letters. 


a.  External  carotid  trunk. 

h.  Large  meningeal  artery. 

c.  SmaU  meningeal  branch. 

d.  Internal  maxillary  artery. 
t.  Inferior  dental  branch. 

/.  Branch  with  the  gustatory  nerve. 


g.  Deep  temporal  branches. 

h.  Buccal  branch. 

I.  Posterior  dental  branch. 

n.  Facial  artery. 

t.  External  jugular  vein. 
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The  larg^  or  middle  meningeal  artery,  b,  oAccndfl  to  tlic  head 
beneath  the  external  pterygoid  muscle,  and  enters  tlic  skull 
through  the  foramen  spinosum  (p.  119).  It  supplies  branches  to 
the  temporal  and  external  pterygoid  muscles,  an  offset  to  the 
tympanum  through  the  Glaserian  fissure,  and  the  following : — 

Small  meningeal  branchy  c.  Arising  from  the  large  meningeal, 
it  enters  the  skull  through  the  foramen  ovale :  an  offset  is 
famished  to  the  internal  pterygoid  with  the  branch  of  nerve  to 
that  muscle. 

INFERIOR  MAXILLARY  NERVE. 

The  branches  of  the  inferior  maxillar}'  nerve,  whose  lettering 
corresponds  with  that  in  Plate  xx.,  are  tniccd  backwards  to  the 
foramen  of  exit  from  the  skull. 


1.  Auriculo-tcmporal  ncn-c. 

2.  Inferior  dental  ncrre. 

3.  Gustatory  nervo. 

4.  Masseteric  branch,  cut 

5.  Buccal  brancli. 


6.  Clionla  tympani  nerve. 

7.  Mylo-liyoid  hninoh. 

8.  Deep  toin])4)ral  branch. 

9.  liranch  to  the  rxtuniul  pterygoid. 
+  Branch  to  the  iiitornal  ptorygoid. 


The  inferior  maxillary  or  the  third  trunk  of  the  fifth  cranial 
nerve  (Plate  xiii.)  leaves  the  skull  by  the  foramen  ovale,  and 
splits  at  once  into  two  under  the  external  pterygoid  muscle,  viz. — 
an  anterior  small  part,  and  a  posterior  larger  jmrt.  Aud  as  the 
nerve  is  comi)Osed  of  a  motor  and  a  sensory  root  [\\  117),  the 
function  of  these  offsets  will  be  determined  by  their  receiving 
filaments  from  only  one  or  from  both  roots. 

The  small  piece  of  the  nerve  breaks  up  into  branches  to  most  of 
the  muscles  of  mastication  as  below  : — 

The  masseteric  branch,  3,  courses  above  the  external  pterygoid 
and  through  the  sigmoid  notch  to  the  under  surface  of  its  muscle, 
in  whose  fibres  it  can  be  followed  nearly  to  the  anterior  edge  :  it 
gives  an  o£fset  to  the  back  of  the  temporal  muscle. 

The  deep  temporal  branch,  8,  i^  directed  upwards  on  the  skull 
into  the  fibres  of  the  temporal  muscle,  and  usually  with  an  artery 
of  the  same  name. 

The  buccal  branchy  5,  pierces  the  external  i)terygoid,  and-  is 
continued  over  the  buccinator  towards  the  comer  of  the  mouth  ; 
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it  supplies  chiefly  the  buccinator  muscle  as  well  as  the  integu- 
ments covering,  and  the  mucous  membrane  lining  the  same.  .  In 
the  cheek  it  joins  in  a  plexus,  hiiccaly  with  the  facial  nerve 
(Plate  XX.,  8).  Two  masticatory  muscles,  viz.,  the  external  ptery- 
goid and  the  temporal,  receive  offsets  from  the  nerve. 

A  branch  to  the  external  pterygoid,  9,  enters  the  under  snrfieM^e 
of  that  muscle. 

This  smaller  part  of  the  inferior  maxillary  nerve  contains 
portions  of  both  roots  ;  these  are  disposed  in  a  peculiar  way,  and 
give  different  functions  to  the  branches.  Thus  the  nerves 
furnished  by  it  to  the  jaw  muscles — ^masseter,  temporal,  and 
extcfnal  pterygoid — are  constructed  from  both  roots,  like  spinal 
nerves,  and  give  sensibility  and  the  power  of  contracting  to  those 
muscles.  The  nerve  to  the  buccinator  on  the  contrary  is  formed 
altogether  by  the  sensory  root,  and  bestows  only  sensibility  on 
the  muscle  and  the  other  parts  to  which  it  is  distributed. 

The  larger  piece  of  the  inferior  maxillary  nerve  ends  in  tiiree 
good-sized  trunks,  and  gives  a  branch  to  the  internal  pterygoid 
muscle. 

The  auriciilO'temporal  nerve,  1,  begiiming  generally  by  two 
roots,  is  inclined  backwards  beneath  the  external  pterygoid 
muscle,  and  ascends  finally  with  the  temporal  artery  to  the 
integuments  of  the  side  of  the  head.  It  communicates  largely 
with  the  facial  ner\'e ;  and  it  supplies  also  the  articulation  of  the 
jaw,  the  meatus  of  the  ear,  and  the  parotid  gland. 

The  inferior  dental  nerve,  2,  descends  over  the  internal  pterygoid 
and  the  internal  lateral  ligament  to  the  dental  foramen  of  the 
lower  jaw,  and  is  distributed  to  the  teeth,  and  the  lower  part  of 
the  face. 

A  small  muscular  branch,  myla-hyoid,  arises  ftx)m  the  nerve 
near  the  jaw,  and  runs  in  a  groove  in  the  bone  to  the  anterior 
belly  of  the  digastricus,  and  the  mylo-hyoideus  (Plate  xvii.). 

The  gustatory  nerve,  3,  is  directed  downwards  to  the  front  of 
the  internal  pterygoid,  near  the  attachment  to  the  jaw :  its  further 
course  in  the  tongue  will  be  represented  in  Plate  xxii.  Under 
the  external  pterygoid  muscle  it  is  joined  by  the  chorda  tympani 
nerve,  6. 
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The  hramh  to  the  mtemal  pterygoid  muscle,  f,  comes  from  the 
large  part  of  the  inferior  maxillary  trmik,  and  enters  the  under 
snrface  of  its  muscle.  Around  the  root  of  this  branch,  and  on 
tiie  inner  or  deep  surface  of  the  lar^c  trunk,  lies  the  otic  ganglion, 
which  famishes  offsets  to  two  other  muscles,  viz.,  the  tensor 
tympani  and  the  circumflexus  palati :  this  body  can  be  recognised 
only  in  a  view  from  the  inner  side. 

The  large  part  of  the  inferior  maxillary  trunk  receives  fibrils 
from  both  roots  of  the  fifth  nerve,  like  the  smaller  piece ;  but  as 
the  part  contributed  by  the  sensory  root  is  much  the  largest,  most 
of  the  branches  arc  formed  by  this  alone,  and  are  therefore  sensory 
in  frmction.  The  three  large  trunks,  auriculo-temi)oral,  1,  dental, 
2,  and  gustatory,  3,  are  solely  sensory  nerves — and  the  last  is  one 
of  the  nerves  of  taste.  The  muscular  branches  receiving  offsets 
from  both  roots,  bestow  sensibility  and  contractility  on  the. 
muscles  before  mentioned,  viz.,  the  pt5r}'goideus  intemus,  the 
mylo-hyoideus,  the  anterior  belly  of  the  digastricus,  the  circum- 
flexus palati,  and  the  tensor  tympani. 

The  chorda  tt/mjmni  nerve,  6,  is  a  branch  of  a  motor  nerve — 
the  facial  (p.  117),  and  issues  from  the  cranium  through,  or  by 
the  side  of  the  Glaserian  fissure.  It  is  applied  to  the  gustatory 
onder  the  external  ptcrj'goid  muscle,  and  is  conveyed  by  tliat 
nerve  trunk  to  the  tongue,  where  it  is  distributed :  at  the  point 
of  contact  one  or  two  offsets  join  the  gustatory. 

The  two  following  pieces  of  fascia,  which  are  called  ligaments, 
look  like  distinct  bands  in  conse([uence  of  the  removal  of  the  rest 
of  the  cervical  fascia,  with  whicli  they  arc  continuous. 

The  internal  lateral  ligament  of  the  articulation  of  the  jaw,  N, 
is  attached  by  one  end  to  the  base  of  the  skull,  and  by  the  other 
to  the  margin  of  the  dental  foramen  and  the  bone  above  the 
insertion  of  the  internal  pterygoid  muscle  :  it  is  part  of  tlie  deep 
fascia  projecting  under  the  jaw. 

The  atylo-^naxillary  ligament^  0,  reaches  from  the  styloid 
process  to  the  hinder  and  lower  parts  of  the  ramus  of  the  jaw : 
this  piece  of  the  fascia  is  continuous  below  with  that  sepai'atiug 
the  parotid  and  submaxillary  glands  (Plate  xvi.,  N.). 


DESCRIPTION  OF  PUTE  XXII. 


The  dissection  of  the  submaxillary  region  is  indicated  in  this 
Figure. 

The  steps  of  the  dissection  are  the  following : — The  soft  parts 
over  the  jaw  are  to  be  divided,  and  the  bone  is  to  be  sawn  through 
rather  on  the  right  of  the  symphysis ;  then,  the  tongue  having 
]}een  drawn  out  of  the  mouth,  the  mucous  membrane  is  to  be  cut 
along  the  centre  below,  to  trace  forwards  the  vessels  and  nerves. 

To  make  tense  the  muscles,  fasten  down  the  os  hyoides  with  a 
stitch  to  one  of  the  firm  surrounding  parts. 

MUSCLES  OF  THE  TONGUE  AND  THE  HYOID  BONE. 

Extrinsic  muscles  of  the  tongue  and  elevators  of  the  os  hyoides' 
occupy  the  interval  between  that  bone  and  the  tongue. 


A.  Mylo-hyoidciis,  rofloctod. 

B.  Genio-hyoideiis. 

C.  Gcnio-glossiis. 

D.  Hyo-glo88U8. 

E.  Stylo-glossu8. 

F.  Stylo-hyoideiis. 

G.  Middle  constrictor. 
H.  Digastricus. 


J.  Inferior  constrictor. 

K.  Thyro-hyoideus. 

L.  Omo-hyoideus. 

N.  Sterno-liyoideus. 

0.  Stylo-hyoid  ligament. 

P.  Groat  comu  of  the  hyoid  bone. 

Q.  Thyroid  cartilage. 


Elevators  of  tJw  os  hyoides.  Some  of  the  muscles  of  this  group, 
viz.,  the  mylo-hyoideus.  A,  the  stylo-hyoideus,  F,  and  the  digas- 
tricus, H,  have  been  described  (p.  157):  the  remaining  elevator  is 
given  below. 

OeniO'hi/otdetis,  B.  It  arises  from  an  eminence  inside  the 
symphysis  of  the  jaw,  and  is  inserted  below  into  the  centre  of 
the  body  of  the  hyoid  bone.  The  muscle  touches  its  fellow  along 
the  middle  line,  and  lies  between  the  genio-glossus,  0,  and  the 
mylo-hyoideus,  A. 

When  the  mouth  is  shut  the  muscle  will  raise  the  hyoid  bone; 
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or  the  06  hyoides  being  fixed,  it  will  help  to  bring  do^m  the  jaw, 
as  in  the  act  of  opening  the  month. 

Extrvmc  tongue  muscles.  There  arc  fonr  on  each  side,  viz., 
hyo-glossns,  genio;-glos8us,  stylo-glossos,  and  chondro-glossns : 
only  the  three  first  are  now  laid  bare. 

HyihglossuSy  D.  This  thin  muscle  arises  from  the  hyoid  bone, 
riz.,  from  the  great  comn  by  one  part  (cerato-glossus),  and  from 
the  body  of  the  hyoid  bone  by  another*  (basio-glossus).  From 
this  attachment  the  fibres  ascend  and  enter  the  side  of  the  tongue. 

With  the  OS  hyoides  fixed  the  hyo-glossus  can  depress  the  tongue 
in  the  fioor  of  the  moutli  and  give  to  that  organ  a  rounded  form. 
Supposing  the  tongue  the  fixed  i)oint  the  muscle  >riU  raise  the 
hyoid  bone,  preparatory  to  swallowing. 

The  styUhghssuSy  E,  arises  from  the  styloid  process  and  the 
stylo-maxillary  ligament  (Plate  xx.),  and  enters  the  biuik  of  the 
tongue;  but  its  fibres  extend  forwards  beneath  the  side  of  the 
tongue  to  the  tip  where  they  blend  with  their  fellows. 

The  muscles  of  opposite  sides  contracting  will  draw  back  and 
np  the  base  of  the  tongue ;  and  by  the  action  of  one  muscle  the 
point  of  the  tongue  will  be  turned  to  the  same  side  of  the  mouth. 

Oenio-hi/thglossuHf  0.  Shajxid  like  a  fan,  it  arises  by  a  naiTowed 
part  from  a  tubercle  inside  the  symphysis  of  the  jaw ;  and  it  is 
inserted  ^ong  the  middle  of  the  tongue  from  tip  to  root,  as  well 
as  into  the  body  of  the  hyoid  bone.  In  contact  with  its  fellow 
by  the  inner  surface,  the  anterior  edge  is  covered  by  the  mucous 
membrane  of  the  mouth,  and  the  posterior  touches  the  genio- 
hyoidens,  B. 

All  the  fibres  contracting  the  tongue  will  be  sunk  in  the  floor 
of  the  mouth,  and  notably  its  middle  part,  so  as  to  give  a  con- 
cavity to  the  upper  surface.  If  only  the  lower  fibres  act  they 
will  raise  the  hyoid  bone  and  put  forwards  the  tongue  between  the 
teeth :  by  means  of  the  last  mentioned  fibres  the  muscle  will  bo 
able  to  dilate  anteriorly  the  pharynx. 

The  stylo-hyoid  ligament^  0,  stretohes  between  the  end  of  the 
styloid  process  and  the  small  comu  of  the  hyoid  bone.    Below,  it 

*  Another  fleshy  slip  (chondro-glossuA),  which  is  attached  to  the  small  cornu 
of  the  bone,  is  considered  to  form  a  third  ]»art  of  the  miisclc. 
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lies  beneath  the  hyo-glossns,  and  gives  attachment  to  the  middle 
constrictor,  Gr.  Sometimes  this  band  is  large  and  cartilaginous  or 
even  osseous ;  at  other  times  it  is  slight,  and  so  membranous  as 
not  to  be  recognised. 

The  Pharynx.  In  front  of  the  carotid  blood  vessels  is  the 
upper  dilated  part  of  the  gullet,  or  the  pharynx.  Its  wall  contains 
thin  muscles  which  overlap  one  another,  and  the  chief  of  these 
are  called  constrictors :  two  are  marked  with  G  and  J,  but  they 
will  be  more  fully  noticed  in  Plate  xxv. 

SALIVARY  GLANDS. 

Tlie  sublingual  gland,  and  pails  of  the  submaxillary  and  parotid, 
are  exposed  in  the  dissection. 


R.  Sublingual  gland. 

S.  Piece  of  the  submaxillary. 


T.  Part  of  the  parotid, 
t   Wharton's  duct 


Submaxillary  yland,  S.  A  deep  part  of  the  gland  projects 
beneath  the  mylo-hyoid  muscle,  and  with  it  the  excretory  duct  is 
connected. 

Wharton's  duct,  j-,  is  about  two  inches  long ;  it  ascends  beneath 
the  gustatory  nerve  and  the  sublingual  gland  to  the  floor  of  the 
mouth,  and  ends  in  an  eminence  on  the  side  of  the  frssnum 
Imguse. 

The  sublingual  gla?id,  E,  lies  beneath  the  fore  part  of  the 
tongue,  where  it  forms  a  prominence,  but  it  is  separated  from 
the  cavity  of  the  mouth  by  the  mucous  membrane.  Elongated 
from  before  back,  it  is  about  one  inch  and  a  half  in  length,  and 
meets  its  fellow  in  front. 

Its  ducts  are  numerous  (8  to  20),  and  open  for  the  most  part 
by  separate  orifices  in  the  floor  of  the  mouth,  but  some  join  the 
duct  of  the  submaxillary  gland. 

LINGUAL  VESSELS. 

The  vessels  of  the  tongue  are  few  in  number,  in  comparison 
with  the  nerves,  there  being  but  one  on  each  side. 
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fi.  Common  carotid  trunk. 
b.  External  carotid  artery. 
c. ,  Upper  thyroid  branch. 
d.  Lingital  artery. 
€.   Ranine  branch. 


/.    Sublin^ml  bran«'h. 

g.  Facial  artor>',  out. 

h.  Occipital  artery. 

t.    Rraiich  of  the  siil>lin^ial  artery. 

I,    1  utcrnal  j  ujjulur  vein . 


The  lingual  arlert/y  d,  springing;  from  the  external  carotid,  nins 
obliquely  upwards  beneath  the  hyo-glossus  to  the  under  Kurfacc 
of  the  tongue,  where  it  takes  the  name  ranine^  and  continues 
along  the  middle  line  to  the  tip — distributing  offsets.  Near  the 
front  of  the  tongue  the  arteries  of  opposite  sides  corresi>r:nd  with 
the  frienum  lingme  in  position,  and  may  be  cut  when  that  fold  of 
the  mucous  membrane  is  snipped  with  a  scissors  in  tongue-tied 
infants. 

A  few  named  branches  come  from  the  artery :  the  most  un- 
important is  the  hyoid  brancli,  which  supplies  one  or  more  of  the 
muscles  attached  to  the  os  hyoides. 

Beneath  the  hyo-glossus  a  dorsal  Ihgual  branch  takes  its 
origin ;  and  at  the  fore  part  of  that  muscle  arises  the  suhlingual 
branch,/,  which  supplies  the  gland  of  the  same  name  and  the  con- 
tiguous muscles,  and  joins  the  artcr}'  of  the  opix)site  side  by 
means  of  the  twig,  f. 

Lingual  vein. — Its  anatomy  is  similar  to  that  of  the  artery,  and 
it  ends  in  the  internal  jugular  vein. 

NERVES  OF  THE  TONGUE. 

Six  large  nerves  end  in  the  tongue  ;  and  the  three  of  the 
right  side  are  delineated  as  they  course  through  the  submaxillary 
region. 


1.  GlosttD-pharyngeal  nervo. 

2.  Hypoglossal  ucrrc. 

8.  Descendens  noni  branch. 

4.  Upper  laryngeal  nervo. 


5.  (lustatory  nerve. 

6.  Submaxillary  ganglion. 

7.  Loop  iMrtwoen  the  gustatory  and 

hypoglossal  nerves. 


The  hypoglossal  nervsy  2  (twelfth  cranial,  Plate  xxiv.),  is  the 
motor  nerve  of  the  tongue.  Coursing  with  the  lingual  arter}-  as 
fiEur  as  the  hyo-glossus  it  passes  over  this  muscle,  and  enters  the 
fibres  of  the  genio-hyo-glossus,  in  which  it  is  continued  to  tlie 


190  DISSECTION  OF  THE  SUBMAXILLARY  REGION. 

tip  of  the  tongue,  gradually  decreasing  in  size  by  the  supply  of 
offsets. 

On  the  hyo-glossus  it  furnishes  branches  to  three  extrinsic 
tongue  muscles — the  hyo,  stylo,  and  genio-glossus ;  and  to  one 
elevator  of  the  hyoid  bone — genio-hyoideus.  It  joins  the  gus- 
tatory nerve,  5,  by  means  of  the  loop,  7. 

The  glossO'pharyyigeal  nerve,  1  (ninth  cranial),  taking  the 
course  of  the  stylo-pharyngeus  muscle  (Plate  xxiv.),  enters 
beneath  the  hyo-glossus  to  reach  the  mucous  membrane  and 
the  papillae  of  the  hinder  and  lateral  parts  of  the  tongue. 
Beneath  the  hyo-glossus  muscle  it  ftimishes  offsets  to  the 
pharynx,  the  arches  of  the  soft  palate,  and  the  tonsil. 

The  nerve  confers  sensibility  on  the  mucous  membrane  of  the 
pharynx,  and  gives  the  power  of  tasting  in  the  back  of  the 
tongue  and  the  pillars  of  the  soft  palate. 

,  The  gvstatory  nerve,  5,  coming  from  the  pterygoid  region 
(Plate  xxi.),  appears  between  the  jaw  and  the  internal  ptery- 
goid muscle,  and  courses  forwards  along  the  under  surface  of 
the  tongue  to  the  tip.  At  first  the  nerve  rests  against  the  pro- 
minence inside  the  last  molar  tooth ;  and  in  the  rest  of"  its 
extent  in  the  tongue  ;it  lies  near  the  edge,  covered  by  the  mu- 
cous membrane. 

Offsets  from  it  supply  the  mucous  membrane  of  the  floor  of 
the  mouth,  the  submaxillary  and  sublingual  glands,  and  the 
tongue  in  front  of  the  glosso-pharyngeal  nerve — especially  the 
mucous  membrane  and  the  papillae. 

As  this  branch  of  the  fifth  cranial  nerve  does  not  receive  any 
filaments  of  the  motor  root  (p.  185)  its  function  is  sensory ;  and 
the  power  of  tasting  in  the  fore  part  of  the  tongue  is  dependent 
upon  it. 

Submaxillary  ganglion,  7.  This  little  body  resembles  the  len- 
ticular ganglion  in  the  orbit  (Plate  xiv.),  and  is  Connected  with 
the  branch  of  the  fifth  nerve  distributed  to  the  tongue.  Smaller 
than  the  lenticular  ganglion,  and  occasionally  reddish  in  colour, 
it  lies  just  above  the  submaxillary  gland. 

Some  branches  are  furnished  to  the  submaxillary  gland  and 
the  mucous  membrane  of  the  mouth. 
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Other ^branchcB,  caHcd  roots  fiomctimcs,  join  with  the  Rnrround- 
ing  nervesy  like  the  communicating  branches  of  tlie  lenticular 
ganglion.  Thus  it  is  connected  above  with  the  gustatory — a 
sensory  nerve  ;  with  the  facial — a  motor  nerve,  liy  means  of  the 
chorda  tympani  (p.  185),  which  runs  by  the  side  of  the  gustatory 
to  the  tongue,  and  gives  a  slender  thread  to  the  back  of  the 
ganglion  ;  and  with  the  sympathetic  tlirough  the  plexus  of  that 
nerve  on  the  facial  artery. 


DESCRIPTION  OF  PLATE  XXIII. 


In  this  dissection  tlic  second  tnmk  of  the  fifth  nerve,  and  a 
part  of  the  internal  maxillary  artery  are  brought  into  view. 

Supposing  the  liead  and  the  orbit  oi)ened,  the  dissei^tion  will 
be  completed  by  removing  the  outer  wall  of  the  orbit,  and  the 
side  of  the  cranium  forming  part  of  the  middle  fossa  of  the  base 
of  the  skulL 


SOME  MUSCLF^  OF  THE  FACE. 


Some  of  the  muscles  of  the  eyelids  and  upjKjr  lip  being  partly 
displayed  will  be  referred  to  shortly  ;  the  other  muscles,  viz., 
those  of  mastication,  have  received  sufficient  notice  already. 


A.  External  pterygoid  muscle. 

B.  Massetcr  umsclc. 

C.  Buccinator  muscle. 

D.  Levator  anguli  oris. 

E.  Levator  labii  superioris. 


F.  levator  lab.  sup.  nlii'quc  njisi. 

0.  ()r1)icuIanH  palpcbrnrum. 
II.  Kectus  oculi  supoi-ior. 

1.  Antrum  mnxillarc. 

L.  Obliquus  oculi  inferior. 


Orbicularis  palpebrarunij  O.  This  thin  sphincter  muscle  occu- 
pies the  eyelids,  forming  loops  around  their  aperture,  and  extends 
beyond  the  margin  of  the  orbital  cavity. 

When  the  fibres  contract  the  lids  arc  closed,  the  upper  one 
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being  specially  bronght  down ;  and  the  integuments  around  the 
eye  are  wrinkled,  and  drawn  towards  the  nose.  In  paralysis 
of  the  muscle  the  eyelids  cannot  be  brought  together,  and  the 
eyeball  remains  constantly  uncovered. 

Elevators  of  the  tipper  lip.  Three  muscles  raise  the  upper  lip, 
viz.,  a  common  and  a  special  elevator,  and  tin  elevator  of  the 
angle  of  the  mouth. 

Tlie  elevator  of  the  angle,  D,  arises  from  the  canine  fossa  of 
the  upper  jaw  bone,  and  blends  at  the  comer  of  the  mouth  with 
other  muscles. 

The  special  elevator,  E,  arises  from  the  margin  of  the  orbit 
over  the  infra-orbital  foramen,  and  joins  the  sphincter  of  the 
mouth. 

The  common  elevator,  F,  arises  from  the  upper  jaw  bone  at  the 
inner  side  of  the  orbit,  and  ends  at  the  mouth  like  the  pre- 
ceding :  it  is  attached  also  to  the  wing  of  the  nose  by  a  separate 
slip. 

These  muscles  contracting  together  will  raise  the  upper  lip ; 
but  the  elevator  of  the  angle  can  act  independently  of  the  others, 
and  raise  the  comer  of  the  mouth.  Commonly,  elevation  of  the 
lip  and  of  the  wing  of  the  nose  follows  forced  contraction  of  the 
sphincter  of  the  eyelids,  in  consequence  of  a  fleshy  slip  being  pro- 
longed from  the  orbicularis  to  the  special  elevator. 


INTERNAL  MAXILLARY  ARTERY. 

Two  of  the  terminal  branches  of  the  intemal  maxillary  artery 
at  the  spheno-maxillaiy  fossa  are  traced  out  in  the  dissection. 


a.  Intemal  maxillary  artery. 
h.   Posterior  dental  branch. 

c.  Infra-orbital  branch. 

d.  Buccal  branch. 

e.  Intemal  carotid   artery  in  the 

skull. 


/.  Ophthalmic  artery. 

g.  External  carotid  trunk. 

h.  Superficial  temporal  branch. 

n.  Transverse  facial  branch. 


The  posterior  dental  artery,   l,  springing  ftom  the  internal 
maxillary  near  the  spheno-maxillaiy  fossa,  is  inclined  downwards 
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and  fonvards  over  the  npjKT  innxilln  to  the  front  of  the  bono,  an<i 
anastomoses  with  the  infnwirhifal  nrtcry. 

It  supplies  superficial  and  deep  brandies  : — the  former  doKOond 
to  the  buccinator  nuiscle,  tlie  |>eriusteum,  iiufl  the  •^luns  ;  and 
the  latter  enter  foramina  in  the  bone,  and  snj)ply  ollVots  to  the 
fangs  of  the  teeth  and  to  the  lining  membrane  of  the  antrum 
maxillare. 

The  infra-orhtfal  arterj',  r,  arines  near  the  precedinpr,  and  enters 
the  infra-orbital  canal  with  the  upper  maxillary  nerve.  Con- 
tinned  through  that  canal,  it  issues  at  the  infni-orbital  foramen, 
and  ends  in  branches  fur  the  lower  eyelid  an<l  the  parts  between 
the  orbit  and  mouth  :  it  communicates  witli  tlie  facial,  transverse 
facial,  and  posterior  dental  arteries. 

Many  small  offset^ii  are  fumishe<l  to  the  orbit  ;  and  near  the 
front  of  the  jaw  bone  it  sends  downwanls  an  (mfrn'or  dental 
branch,  with  a  nerve,  8,  of  the  same  name,  to  sup])ly  the  inc^isor 
and  canine  teeth. 

The  transverse  facial  artery,  ;;,  commonly  a  bnmch  of  the 
superficial  tem]X)ral,  crosses  tlie  side  of  the  tace,  supplying  the 
contignons  part4»,  and  anastomoses  with  the  facial  and  the  infra- 
orbital arteries. 

UPPER  MAXILLARY  NEKVK. 

The  second  trunk  of  the  fifth  cranial  nerve  (p.  117)  is  named 
as  above  from  passing  through  the  upiwr  maxilla  ;  it  supplies  the 
teeth  of  the  ui)pcr  jaw. 

1.  Posterior  dental  branch.      .  6.   Info]-i(»r  innxillary  trunk. 

2.  Upper  maxillary  nerve.  7.   Huccul  bnuioh. 


3.  Optic  nerve. 

4.  Orbital  branch,  cut. 
6.  Ophthalmic  trunk. 


8.  Antorii)r  ih^ntnl  branch. 

9.  liraucheB  of  tlie  iacial  nerve. 


The  tqfper  maxillary  nerve,  2,  leaves  the  skull  by  the  foramen 
rotnndnm,  and  courses  to  the  face  across  the  spheno-maxillary 
fossa,  and  through  the  infra-orbital  canal.  In  the  facQ  it  splits 
into  large  branches  which  are  distributed  to  the  muscles  and 
the  integuments  between  the  eye  and  the  mouth  :  a  fine  offset 
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ascends  with  a  small  artery  to  the  lower  eyelid  and  the  orbicular 
muscle.  Its  facial  or  terminal  branches  join  in  a  plexifonn 
manner  with  branches  of  the  facial  nerve.  It  gires  off  the  follow- 
ing branches : — 

Dental  branches : — These  are  usually  two  in  number,  one  at 
the  back,  and  the  other  at  the  front  of  the  maxilla. 

The  posterior  branch,  1,  descends  on  the  jaw,  gradually 
diminishing  in  size,  and  is  receired  into  a  canal  in  the  bone. 
Most  of  its  branches  course  through  the  bone  to  supply  tiie 
grinding  teeth,  but  one  or  two  slender  offsets  are  furnished  to 
the  gums  and  the  buccinator  muscle. 

The  anterior  branch,  8,  is  conducted  by  a  bony  canal  in  front 
of  the  antrum  to  the  bicuspid  and  incisor  teeth :  it  sends  some 
filaments  to  the  mucous  lining  of  the  nose,  and  joins  the  posterior 
branch. 

Orbital  and  spheno-palatine  branches : — Opposite  the  spheno- 
maxillary fossa  the  remaining  branches  arise. 

The  orbital  branch,  4  (temporo-malar),  is  a  cutaneous  nerve  of 
the  face  and  temple,  and  receives  its  designation  from  passing 
through  the  cavity  of  the  orbit.  In  the  dissection  it  was  cut 
necessarily  by  the  removal  of  the  outer  wall  of  the  orbit.  In  its 
uninjured  state  the  nerve  can  be  traced  into  the  orbit,  where  it 
splits  into  a  temporal  and  a  malar  branch  ;  these  issue  to  their 
destination  through  apertures  in  the  malar  bone. 

The  spheno-palatine  branches,  two  in  number,  descend  beneath 
the  internal  maxillary  artery,  and  communicating  with  Meckel's 
ganglion  in  the  spheno-maxillary  fossa,  supply  the  lining  mem- 
brane of  the  nose  and  the  roof  of  the  mouth  ;  the  soft  palate,  and 
the  tonsil;  and  the  pharyngeal  mucous  lining  near  the  Eustachian 
tube. 

The  upper  maxillary  trunk  of  the  fifth  nerve  springs  from  the 
Gasserian  ganglion  without  commixture  with  the  motor  root,  and 
is  solely  a  sensory  nerve,  like  the  first  or  ophthalmic  trunk.  To 
its  influence  is  due  the  sensibility  of  a  part  of  the  face,  of  the 
teeth  of  the  upper  jaw,  of  the  nose  cavity,  and  of  the  roof  of  the 
mouth  and  the  soft  palate. 

Facial  neive, — The  branch,   of   rather    large  size,  which  is 
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marked  with  9,  is  called  infra-orbital :  it  lies  below  the  orbit, 
and  supplies  the  muscles  between  the  eye  and  month,  and  on 
the  nose.  In  its  course  inwanbt  its  offsets  cross;  and  join  the 
branches  of  the  upper  maxillar}-  nerve,  forming  the  infra-orbital 
plexus  by  this  arrangement. 

The  facial  is  the  motor  nen'c  chiefly  of  the  muscles  of  the 
face  and  head ;  and  it  is  distributed  for  the  most  part  to 
muscles  receiving  sensibility  from  the  three  trunks  of  the  fifth 
cranial  nerve.  To  the  baccinator,  which  acts  as  a  muscle  of  mas- 
tication as  well  as  a  dilator  of  the  a]H?rture  of  the  mouth,  it 
gives  motor  power  ;  and  consequently  this  muscle  is  imralysed 
when  the  other  muscles  which  are  supplied  by  the  facial  nerve 
lose  their  power  of  contracting. 


DESCRIPTION  OF  PUTE  XXIV. 


This  Illustration  will  serve  as  a  guide  to  the  dissection  of  the 
internal  carotid  and  ascending  pi  laryngeal  arteries,  and  of  the 
cranial  nerves  distributed  in  the  neck. 

After  the  examination  of  the  pten'goid  region  and  the  upper 
maxillary  nerve,  the  dissection  delineated  will  be  prepared  by 
detaching  the  styloid  process  with  its  muscles,  and  the  external 
carotid  arteiy  and  its  branches  ;  and  by  siiwing  off  the  large  piece 
of  the  side  of  the  skull  outside  the  jugular  foramen  and  the 
carotid  canal.  Finally  a  dense  fibrous  tissue  surrounding  the 
nerves  and  vessels  near  the  base  of  the  skull  should  be  taken  away 
oarefnlly;  and  as  the  internal  jugular  vein  renders  obscure  the 
view  of  many  objects  it  may  be  removed. 

DEEP  MUSCLES  OF  THE  NECK. 

Lying  on  the  front  of  the  spinal  column  are  the  deep  mnscloji 

for  the  flexion  and  rotation  of  this  part  of  the  spine,  and  of  the 

o  2 
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head,  which  wiil  be  now  described.  And  superficial  to  the  level 
of  the  carotid  bloodvessels  is  the  group  of  muscles  before  referred 
to  in  part,  which  belongs  to  the  pharynx  and  tongue,  and  the 
hyoid  bone  and  the  larynx. 


A. 

Scalenus  aiiticus. 

P. 

Thyro-hyoideus. 

B. 

S»:aleiuis  medius. 

Q. 

Hyo-glossus. 

C. 

Stemo-inastoidous. 

R. 

Constrictor  inferior. 

D. 

Spleniiis  capitis,  cut. 

S. 

Constrictor  medius. 

E. 

Levator  anguli  scapulfc. 

T. 

Submaxillary  gland. 

F. 

Obliijuus  oculi  inferior. 

U. 

Styloid  process,  cut  off. 

G. 

Oblitjuus  oculi  superior. 

V. 

Stylo-glossus. 

H. 

Rectus  capitis  lateralis. 

W. 

Stylo-pharyngeus. 

I. 

Pterygo-maxillary  ligament. 

X. 

Constrictor  superior. 

J. 

Rectus  capitis  anticus  major. 

X'. 

Buccinator. 

K. 

Longus  colli. 

Y. 

Levator  palati. 

L. 

Stcrno-hyoidcus. 

Z. 

Tensor  palati. 

M. 

Steruo-thyroideus. 

t 

Cartilage  of.  the   Eustacluan 

N. 

Thyroid  body. 

tube. 

0. 

Omo-hvoideus. 

The  rectus  capitis  lateralis,  H,  resembles  in  position  an  inter- 
transverse muscle  ;  it  is  attached  below  to  the  lateral  part  of 
the  atlas,  and  above  to  the  jugular  eminence  of  the  occipital 
bone. 

The  muscle  will  approximate  the  skull  to  the  atlas,  and  so  help 
in  inclining  the  head  towards  the  shoulder. 

The  rectvs  capitis  antictis  majors  J,  is  continued  upwards  in  a 
line  with  the  anterior  scalenus.  Arising  below  where  the  scalenus 
is  attached,  viz.,  from  the  transverse  processes  of  the  6th,  5th, 
4th,  and  3rd  cervical  vertebraB,  it  ascends,  becoming  thicker  near 
the  skull;  to  be  inserted  into  the  basilar  process  of  the  occipital 
bone. 

If  the  muscles  of  opposite  sides  act  the  head  will  be  bowed 
forwards ;  but  only  one  acting  it  will  turn  the  fece  to  its  own 
side,  in  consequence  of  its  oblique  position. 

A  third  rectus  muscle  (rect.  cap.  anticus  minor)  lies  between 
the  two  preceding,  and  passes  from  the  atlas  to  the  basilar  pro- 
cess of  the  occipital  bone ;  it  is  concealed  by  the  vessels  and 
nerves  near  the  head. 
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The  bfiffiis  cqlU  muscle,  K,  lies  on  the  front  of  the  spinal 
column  between  the  atlas  and  the  second  dorsal  ycrtebra,  and  it 
is  attached  to  the  bodies  of  the  vertebras  and  to  certain  of  the 
transverse  processes.  For  the  complete  display  of  the  muscle  the 
pharynx  should  be  detached. 

The  muscle  bends  forwards  the  spine,  and  can  rotate  the  same 
by  means  of  the  lateral  slips  connected  with  the  tranKverse 
processes. 

SUBCLAVIAN  AND  CAROTID  ARTERIES. 

In  this  Illustration  the  internal  carotid  artery  can  be  observed 
throughout ;  and  by  means  of  the  Figure  a  more  complet^j  view 
of  some  of  the  branches  of  tlie  subclavian  and  carotid  truiiku 
may  be  obtained. 


a.  Subclavian  trunk. 

b.  Vertebral  artery. 

c    Internal  mannnary  branch. 

d.  Thyroid  axis. 

e.  Inferior  thyroid  artery. 
/.    Supra-scapular  artery. 

g.  Transverse  ccr\'ical  arterj'. 
K  Ascending  cervical  brunch. 
i.   Common  carotid  tnink. 
k.  Upper  thyroid  artery. 
/.   Crico- thyroid  branch. 
m.  External  carotid  trunk. 


n.  linryngonl  branch. 

0.  Linguiil  urt<Ty. 

p.  Fiii'ial  artery. 

q.  Ooripital    urtery,    cut  ;    with   a 

branch  to  At('rno-niH.st<iiili.'us. 

/•.  Tonsil litic  branch. 

s.  Inferior  palatine  branch. 

t.  Ascending  pliaryngoal  avt.«'ry. 

M.  Internal  carotid  trunk. 

J*.  Internal  niumniary  artery,  cut. 

'/.  Internal  jugular  vein,  cut. 


Subclavian  trunk, — The  arch  of  tlic  subclavian  arterv,  and 
the  branches  of  its  first  part  (p.  157)  arc  here  rcprc^ientcd. 

In  this  body  a  rare  condition  of  tlic  inferwr  ihi/roid  arton/,  e, 
existed  ;*  the  vessel  sprang  from  tlie  vertebral  artery,  b,  instead 
of  the  thyroid  axis,  d,  and  then  took  its  usual  course  Uy  tlie 
thyroid  body,  N. 

Gotnman  carotid  artery^  i. — The  extent  and  situation  of  the 
artery,  and  the  nerves  in  connection  with  it  (j).  1*58)  can  be  well 
perceived  in  this  Plato.  In  this  body  the  arterial  trunk  split  into 
two  at  a  point  higher  than  usual. 


*  Mr.  Qiiain*8  Surgical  Anatomy  of  the  Arteries,  ]>.  lf3U,  where  it  is  saiil 
to  have  been  seen  once. 
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External  carotid  trunk,  m. — Only  the  lower  part  of  the  artery, 
with  the  first  branches,  which  were  not  represented  or  oifly  imper- 
fectly in  preceding  Plates,  has  been  left  in  the  dissection.  And 
as  the  carotid  begins  above  the  nsnal  place  these  first  branches 
have  to  descend  to  their  destined  positions. 

The  upper  thyroid^  k,  runs  over  the  superficial  snriiu^e  of  the 
thyroid  body,  N,  before  entering  the  substance.  It  furnishes, 
firstly,  muscular  offsets  ;  next  a  laryngeal  branch,  n^  and  lastly, 
a  crico-thyroid  branch,  /,  which  lies,  on  the  membrane  of  the  same 
name,  joining  that  of  the  opposite  side,  and  would  be  endangered 
in  the  operation  of  laryngotomy. 

Lingual  artery,  o : — its  hyoidoan  offset  arises  before  the  artery 
passes  beneath  the  hyo*glossus,  Q,  and  is  distributed  to  the  thyro- 
hyoideufl,  P. 

The  facial  artery,  p,  furnishes  the  following  branches  to  the 
neck  before  it  reaches  the  jaw  : — 

A  tonsillitic  offset,  r,  ascends  between  the  pterygoideus  intemus 
and  the  stylo-glossus,  V,  and  perforating  the  upper  constrictor, 
X,  ends  in  the  tonsil  and  the  side  of  the  tongue. 

An  inferior  palatine  branch,  s,  courses  along  the  side  of  the 
pharynx  between  the  stylo-glossus  and  stylo-pharyngeus  muscles 
to  the  upper  border  of  the  superior  constrictor,  X,  where  it 
passes  inwards  to  supply  the  palate.  It  supplies  muscular  branches, 
and  one,  long  and  slender,  reaches  the  Eustachian  tube, }. 

Other  offsets  of  the  facial,  viz.,  submental  and  glandular  azB 
given  in  Plate  xvii. 

The  ascending  pharyngeal  artery,  t,  arises  near  the  beginning  of 
the  external  carotid,  and  ascends  on  the  spinal  column  between 
the  pharynx  and  the  internal  carotid  trunk  nearly  to  the  skull. 
Here  it  enters  the  pharynx  above  the  upper  constrictor,  and  ends 
in  branches  to  the  front  and  back  of  the  soft  palate  ;  of  these  the 
anterior  are  the  largest,  and  join  with  corresponding  branches  of 
the  opposite  side,  so  as  to  form  two  arches  beneath  the  mucous 
membrane — one  lying  near  the  upper,  and  the  other  near  the 
lower  edge  of  the  velum  palati — (Quain).* 

*  Fifth  edition  of  Quaiu's  Anatomy,  1846,  p.  469. 
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Branches  are  given  to  the  contiguous  mu8clc8,  the  lymphatic 
glandsi  and  nerves ;  and  one  (meningeal)  enters  the  skull  through 
the  foramen  lacerum,  and  ends  in  the  dura  mater. 

The  tntemal  carofid  arteiy,  i/,  ascends  through  the  neck  and 
the  temporal  bone  to  the  interior  of  the  cranium,  and  terminates 
in  branches  for  the  brain  and  the  or1)it. 

The  cervical  part  of  tlie  vessel,  of  tlie  hhuic  size  throughout  and 
devoid  of  branches,  lies  by  the  side  of  the  phar}iu,  and  rests  on 
the  rectos  anticns,  J.  At  first  tlie  artery  is  accessible  in  an 
operation  (p.  160)  but  it  becomes  deep  afterwards  beneath  the 
parotid  gland  and  the  digastricus  and  the  styloid  process  and  its 
muscles. 

The  internal  jugular  vein  is  contained  in  a  sheath  of  fascia  with 
the  arteiy,  and  is  external  or  posterior  to  it. 

Numerous  nerves  are  in  contact  with  the  vessel.  Grossing  it 
superficially  from  above  doHii  are  the  glosso-phar^ngeal,  1,  the 
phaiyngeal  branch  of  the  vagus,  5,  and  the  hypoglossal  nerve, 
7  ;  and  beneath  it,  also  with  a  cross  direction,  aiti  phar}iigeal 
branches  of  the  sympathetic,  the  uj^ixir  lar}iigeal,  3,  and  the  external 
laiyngeal,  4.  In  the  sheath  between  it  and  the  vein,  and  parallel 
to  it,  lies  the  vagus  nerve,  2  ;  and  behind  the  sheath  and  parallel, 
is  placed  the  sym{)athetic  ner>'e  with  its  branches.  Close  to  the 
skull  the  cranial  nerves  issuing  by  the  foramen  jugulare  and 
anterior  condyloid  foramen  interiK)se  between  the  artery  and  vein, 
but  they  diverge  afterwards  to  tiieir  destination. 

In  the  temporal  bone  the  artery  becomes  flexuous,  and  fills  the 
carotid  canal,  only  a  few  branches  of  the  symjiathetic  intwining 
around  it :  here  it  gives  a  small  tympanic  branch  to  the  ear, 
which  pierces  the  bone. 

For  the  anatomy  of  tlie  artery  in  tlie  skull  see  Plate  xiii. 
(p.  119) ;  and  for  the  description  of  the  ophthalmic  artery  refer  to 
p.  122. 

DEEP  NERVES  UF  THE  NECK. 

The  sympathetic  and  four  cranial  nerves  with  their  branches, 
together  with  the  spinal  ner>es  of  the  neck,  arc  visible  in  the 
Plate. 
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1.  Glosso-phaiyugeal  nerve. 

2.  Vagus  nerve. 

8.  Upper  laryngeal  nerve. 
i.  External  laryngeal  branch. 
6.  Pharyngeal  branch. 

6.  Spinal  accessory  nerve. 

7.  Hypoglossal  nerve. 

8.  Descendens  noni  branch. 

9.  Communicating  branch  from  the 

spinal  nerves. 

10.  Recurrent  laryngeal  nerve. 

11.  Cord    of  the    sympathetic 

nerve. 

12.  Upper  cervical  ganglion. 
18.  Middle  cervical  ganglion. 
14.  Lower  cervical  ganglion. 
16.  Middle  cardiac  nerve. 


16.  First  cervical  nerve  (loop  of  the 

atlas). 

17.  Second  cervical  nerve. 

18.  Third  cervical  nerve. 

19.  Fourth  cervical  nerve. 

20.  Phrenic  nerve. 

21.  Fifth  cervical  nerve. 

22.  Sixth  cervical  nerve. 

23.  Seventh  cervical  nerve. 

24.  i^hth  cervical  nerve. 

25.  Supra-scapular  nerve. 

26.  Carotid  branches  of  the  sym- 

pathetic. 

27.  Upper  maxillary  nerve. 

28.  Optic  nerve. 

tt  Cardiac  branches  of  the  vagus 
in  the  neck. 


The  ghssO'jpharyiigeal  or  ninth  cranial  nerve,  1,  leaves  the  skull 
by  the  jugular  foramen,  and  courses  to  the  pharynx  over  the 
carotid  artery ;  passing  then  beneath  the  hyo-glossus  muscle,  Q, 
it  ends  in  terminal  branches  for  the  tongue.  In  the  foramen  of 
exit  the  nerve  possesses  two  small  ganglia,  and  furnishes  a  branch 
(Jacobson*s  nerve)  to  the  tympanum.  Its  branches  beyond  the 
cranium  ai'e  the  following : — 

As  it  crosses  the  carotid  artery  some  fine  filaments  descend  on 
the  vessel,  and  join  the  s}7npathetic  and  the  pharyngeal  branch, 
5,  of  the  vagus. 

Muscular  branches  enter  the  stylo-pharyngeus  and  the  upper 
two  constrictors ;  and  at  the  side  of  the  pharynx  it  joins  in  a 
plexus  (pharyngeal)  with  offsets  of  the  sympathetic  and  the  pha- 
ryngeal branch  of  the  vagus. 

Numerous  offsets  are  distributed  to  the  mucous  membrane 
of  the  pharynx  opposite  the  opening  of  the  mouth. 

The  nerve  is  cliicfly  sensory  in  its  function,  and  it  confers  on 
a  part  of  the  tongue  the  power  of  tasting  as  before  said  (p.  190)  ; 
but  as  the  stylo-pharyngeus  muscle  is  supplied  altogether  by  it 
some  motor  power  must  be  obtained  from  it.  By  means  of  its 
branches  to  the  lining  of  the  pharjiix  impressions  produced  by 
the  presence  of  food  are  conveyed  to  the  sensorium. 

The  pneumO'ffastrk,  vagus,  or  tenth  cranial  nerve,  2,  issues  firom 
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the  skull  by  the  foramen  jugulare.  In  the  aperture  of  exit  it  has 
a  ganglion  (gang,  of  the  root) ;  and  it  gives  a  branch  to  the  ear, 
like  the  glosso-pharyngeal. 

Beyond  the  skull  it  is  continued  tlirough  the  neck  to  the 
thorax,  lying  in  the  carotid  sheath  between  the  artery  and  tlu; 
jugular  vein;  and  as  it  leaves  the  neck  on  the  right  side  it 
crosses  the  subclavian  arter}\  Near  the  skull  is  a  long  fusiform 
ganglion  (gang,  of  the  trunk),  which  is  united  witli  the 
hypoglossal  nerve  7.  In  the  neck  the  nerve  supplies  tlic 
undermentioned  branches  to  the  pharynx,  the  lar}iix,  and  the 
heart. 

The  pharyngeal  branch,  5,  begins  in  the  ganf,flioii,  and  crosses 
over  (sometimes  imder)  the  internal  carotid,  to  reach  the  pharynx. 
After  being  joined  by  oflsets  of  the  glosso-phar}iigeal,  it  com- 
municates with  the  sympathetic  and  tlic  sajKirior  lar}'ngcal  to 
form  the  pharyngeal  plexus  :  it  ends  in  tlie  constrictor  muscles. 

The  vpper  laryngeal  nerve,  .S,  arises  also  from  the  ganglion, 
and  courses  under  the  carotid  to  the  interval  between  the  hyoid 
bono  and  the  thyroid  cartilage  :  here  it  pierces  with  an  artery 
the  thyro-hyoi<l  ligament,  and  is  distributed  to  the  mucous  mem- 
brane of  the  larynx.     See  Plate  of  the;  larynx. 

Under  the  carotid  it  joins  largt'ly  with  the  synipatlietic  nerve ; 
and  it  furnishes  the  external  lunjngpMl  nerve,  4,  which  supplies  the 
inferior  constrictor,  and  ends  in  the  crico-thyroid(;us  muHcle 
(Plate  xxv). 

Cardiac  hrancjics^^  f.  One  springs  from  the  nerve  tnmk  at 
the  lower,  and  one  or  two  at.  the  upper  part  of  the  neck  : 
they  join  branches  of  the  sympathetic,  in  this  dissection  the 
upper  communicated  with  the  <lescendens  noni  nerve. 

Recurrent  or  inferior  laryngeal  nerve,  10.  On  the  right  side 
this  nerve  arises  as  the  vagus  enters  the  thorax,  and  winding 
round  the  subclavian  artery,  runs  back  to  the  larynx  :  it  is  dis- 
tributed chiefly  to  the  lar}iigeal  nuiscles.  See  Plate  xxvii.  On 
the  left  side  the  nerve  begins  in  the  thorax  op])osite  the  arcli 
of  the  aorta,  round  which  it  makes  a  loop  to  come  back  to  the 
lan^nx. 

In  the  neck  the  pneunK^-;xa^rric  nerve  ramifies  in  the  walls  of 
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the  air  and  food  passages,  and  bestows  sensibility  on  the  mucous 
membrane  and  contractility  on  the  muscular  structure;  but 
the  contraction  of  the  muscles  supplied  not  being  placed  under 
the  control  of  the  will  (except  those  of  J^oice),  the  nenre 
resembles  more  the  S3anpathetic  than  the  other  motor  cranial 
nerves. 

From  the  partial  mixing  of  its  motor  and  sensory  nerve  fibres 
the  branches  in  the  neck  have  different  functions.  Experimenta 
seem  to  determine  that  the  pharyngeal  branch  is  a  motor  nerve  ; 
the  superior  lar}Tigeal,  sensory  ;  and  the  recurrent  laryngeal  a 
motor  nerve  of  the  muscles  of  the  larynx,  but  an  involuntary 
motory,  and  sensory  to  the  muscular  fibres  in  the  trachea.  The 
small  cardiac  branches  are  probably  involuntary  motory,  and 
sensory  in  function. 

The  sj^itml  accessory  or  eleventh  cranial  nerve,  6,  comes  out  of 
the  skull  by  the  foramen  jugulai^,  and  communicates  in  that 
aperture  with  the  vagus  by  means  of  an  accessory  piece. 

Beyond  the  foramen  the  nerve  is  directed  downwards  and 
backwards  to  the  sterno-mastoideus,  which  it  pierces,  and  to  the 
Trapezius  muscle  (Plate  xv.  p.  146).  It  joins  freely  with 
branches  of  the  cervical  plexus,  and  supplies  in  part  the  two 
muscles  named. 

This  nerve  resembles  a  spinal  nerve  in  arising  from  the  spinal 
cord,  and  in  being  moto-sensory  in  function  ;  and  this  double 
power  is  not  altogether  dependent  upon  its  junction  with  the 
spinal  nerves,  for  it  may  supply  alone  the  sterno-mastoideus. 

The  hypoglossal^  or  twelfth  cranial  nerve,  7,  leaves  the  skull  by 
the  anterior  condyloid  foramen,  and  turning  over  the  vagus,  with 
which  it  is  inseparably  united,  descends  as  low  as  the  digastric 
muscle  before  it  is  directed  forwards  to  the  tongue.  No  offset  is 
distributed  from  the  first  part  of  the  nerve,  though  it  joins  the 
vagus,  the  ^rmpathetic,  and  the  first  spinal  nerve;  but  many 
muscular  branches  arise  from  the  last  part  of  the  hypoglossaly  as 
may  be  seen  in  Plate  xxiii. 

It  is  supposed  to  be  altogether  a  motor  nerve  at  its  origin,  and 
that  any  sensory  power  it  possesses  is  derived  from  its  junction 
with  the  other  nerves  near  the  skull. 


THE  SYMPATHETIC  NERVE.  203 

Si^paikeUe  nerve. — The  cervical  i>art  of  the  sympathetic  nerve, 
1 1,  lies  on  the  spine  beneath  the  great  blood  vessels,  and  is  con- 
tinuous with  the  knotted  cord  in  the  thorax.  In  the  neck  it  is 
marked  by  three  ganglia — up^xir,  middle  and  lower  ;  and  each 
ganglion  ftimishes  external  or  communicating  branches,  internal 
or  yisceral,  and  branches  to  blood-vessels. 

The  upper  ganglioriy  12,  is  the  largest  of  the  three  :  it  is  fusiform 
in  shape,  with  a  reddish  colour,  and  is  about  two  inches  long. 
Near  the  base  of  the  skull  the  cranial  nerves  lie  over  it. 

Most  of  the  inner  branches  pass  beneath  the  carotid  to  join 
in  the  pharyngeal  plexus ;  but  one,  larger  than  the  rest  and 
named  upper  cardiac^  descends  beneath  the  artery  to  the  cardiac 
plexus  in  the  thorax. 

The  outer  branches  communicate  with  the  first  four  spinal  nerves, 
and  with  the  tenth  and  twelfth  cranial  nerves. 

Tlie  nerves  to  blood-vessels  from  the  ganfjlion  (nervi  mollcs) 
ramify  on  both  carotid  arteries,  fonuing  ])lexuses  on  them ;  and 
on  some  of  the  branches  of  the  external  carotid  there  are  inter- 
spersed ganglia.  Through  the  olfset,  2(5,  on  the  internal  carotid 
the  vessels  and  the  vascular  membrane  of  the  brain  are  supplied, 
and  communications  take  place  with  the  cranial  nerves  in  the 
middle  fossa  of  the  base  of  the  skull. 

The  middle  ganglion ^  13,  variable  in  size  and  shape,  is  placed 
near  the  inferior  thjToid  artery,  r,  and  is  smaller  than  the  others. 
Its  offsets  are  the  following : — 

Outer  branches  which  join  usually  the  fifth  and  sixth  spinal 
nerves. 

Inner  branches  ramify  on  the  thyroid  xxviQry  and  end  in  the 
thyroid  body.  One  of  these,  the  middle  cardiac  nerve,  15,  is  con- 
^ued  to  the  cardiac  plexus  in  the  thorax. 

The  inferior  ganglion  lies  beneath  the  sul)clavian  artery  and 
close  above  the  neck  of  the  first  rib.  It  is  rather  rounded  in 
shape,  and  is  often  di\nded  into  parts,  as  in  the  Figure,  where  one 
of  the  pieces  is  marked,  14.  Its  branches  are  similar  to  those  of 
the  other  ganglia. 

Outer  branches,  two  or  more  in  number,  join  the  two  lowest 
cervical  nerves. 
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One  large  inner  or  visceral  branch,  inferior  cardiacj  runs  beneath 
the  subclavian  to  the  cardiac  plexus  in  the  thorax. 

Offsets  to  the  bloodvessels  intwine  around  the  vertebral 
artery,  h,  forming  a  plexus  on  it ;  and  other  nerves  ramify  on 
the  subclavian  trunk  which  they  surround  with  one  or  two 
loops. 

The  branches  of  the  sympathetic  in  the  neck  serve  chiefly 
to  connect  this  nerve  with  others,  and  to  supply  the  blood- 
vessels. 

By  means  of  the  communicating  branches  with  the  cranial  and 
spinal  nerves  the  sympathetic  gives  fibres  to  and  receives  fibres 
from  those  nerves ;  and  the  offsets  joining  the  anterior  primary 
trunk  of  each  spinal  nerve  are  directed  through  the  roots  of  the 
nerve  towards  the  spinal  cord,  and  send  also  some  fibres  to  tlie 
trunk  of  the  nerve  to  be  distributed  peripherally  with  it. 

To  the  bloodvessels  the  sympathetic  gives  the  power  of  regnlat- 
ing  the  quantity  of  blood  circulating  through  them ;  so  that  on 
section  of  the  vaso-motory  nerves  the  muscular  coat  is  paralysed, 
and  being  unable  to  contract  on  the  contained  fluid,  the  blood 
slackens  in  speed,  and  congestion  of  the  vessels  of  the  part  and 
increased  heat  ensue.  Stimulating  the  cut  nerves  by  galvanism 
will  restore  for  the  time  contraction  of  the  muscular  coat>  and  wiU 
cause  a  decrease  in  the  congestion  and  the  heat. 

Spinal  nerves, — Eight  in  number,  they  are  divided  equally 
between  two  plexuses ; — the  upper  four  entering  the  cervical,  and 
the  lower  four  the  brachial  plexus. 

Cervical  plexus. — The  anterior  primary  branches  of  the  first 
four  nerves  interlace  in  the  cervical  plexus :  they  are  marked  16 
to  19  inclusive,  and  the  small  branch  of  the  first,  16,  is  named 
the  loop  of  the  atlas.  The  superficial  offsets  of  the  plexus  are 
delineated  in  Plate  xv. ;  the  deep  branches  follow  below : — 

Brandies  to  muscles.-^From  the  loop  between  the  first  two 
nerves  branches  are  furnished  to  the  contiguous  recti  muscles ; 
and  from  the  other  loops  of  the  plexus  the  surrounding  muscles, 
viz.,  the  stemo-mastoideus  C,  Levator  anguli  scapulae  E,  scalenus 
medius  B,  intertransversales,  trapezius,  and  the  platysma,  receive 
nerves. 
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Cammtmicdting  branches, — Offsets  unite  the  Ino])  of  tlie  atlas 
with  the  vagus  and  h}'pogloKRal  nerves,  2  jnid  7,  and  with  tlie 
npper  ganglion  of  the  sympnthetie,  12.  And  two  small  branches 
from  the  second  and  third  nerves,  17  and  is  (in  this  ease  one 
comes  also  from  the  fourth  nerve,  11>)  join  in  one,  *J,  which  unites 
with  the  descendens  noni,  and  assists  to  sup))ly  the  depressor 
muscles  of  the  hyoid  bone. 

The  diaphraginatic  or  phrnu'c  nerve,  20,  bejrins  in  tiie  fourth 
cervical  nen-e,  but  it  often  joins  the  trunk  of  the  iifth  nerve,  21, 
as  it  passes  by.  It  dcseends  to  the  thorax  over  the  se-alenus 
anticuB  A,  and  inside  the  hitenial  mammary  artery,  r,  as  in  the 
Drawing. 

Brachial  plexus. — The  lower  four  nerves  are  nuu!h  lar^'er  than 
the  api)ery  and  are  prolonged  to  the  upj)er  limb.  The  trunks, 
marked  from  21  to  24  inclusive,  issue  between  the  anterior  imd 
the  middle  scalenus,*  and  join  with  part  of  the  first  dorsal  in  the 
large  cords  seen  in  the  Figure. 

Only  two  of  the  branches  arising  from  the  plexus  above  the 
clavicle  are  now  visible,  viz.,  the  8upra-sca[)ular  2;'),  and  the  small 
nerre  to  the  subclavius ;  the  rest  of  this  set  of  branches  arc  shown 
in^Plate  xv.  (p.  U5). 


DESCRIPTION  OF  PLATE  XXV. 

A  side  view  of  the  pharynx  with  its  muscles  is  depicted  in  this 
Figoie. 

For  the  dissection  the  base  of  the  skull  is  to  be  cut  through 
behind  the  attachment  of  the  pharj-nx ;  and  the  fore  part  of  the 
head  being  fixed  on  a  block  the  pharynx  may  be  distended  with 
toWy  and  the  muscles  will  be  easily  prepared. 

*  In  this  body  the  fifth  and  the  fourth  cervical  came  in  front  of  the  anterior 
acileniu. 
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TIIK  PHARYNX  AND  ITS  MUSCLES. 

The  pharynx  is  the  upper  part  of  the  alimentary  tube  which  \s 
placed  behind  the  nose,  mouth,  and  larynx.  Both  the  food  and 
air  pass  along  it.  It  reaches  from  the  skull  to  the  lower  end  of 
the  larjTix,  gradually  tapering  from  above  down,  and  measures 
from  five  to  six  inches  in  length.  Above  it  is  inserted  into  the 
skull  by  a  thin  fibrous  membrane  called  the  aponeurosis  of  attach- 
ment of  the  pliarynx ;  and  in  front  it  is  fixed  to  the  head,  the 
hyoid  bone,  and  the  larynx. 

In  the  wall  of  the  pharjTix  are  contained  constricting  and 
elevating  muscles,  which  are  employed  in  swallowing ;  the 
latter  are  engaged  in  placing  the  receiving  bag  in  the  position 
required  for  the  entrance  of  the  food  or  drink,  and  the  former 
urge  onwards  to  the  gullet  the  morsel  received. 

A.  Inferior  constrictor.  L.  Oiuo-liyoideiis. 

B.  ]^Ii(i<lle  constrictor.  ]M.  Hyo-glo.s8ns. 

C.  Superior  constrictor.  N.  Tliyro-hyoideu«. 

D.  Stylo-pliaryngeus.  |      0.  Stylo-hyoid  ligament,  ossified. 
K.  Levator  palati.  P.  Sterne  thyroideus. 

F.    Tensor  palati.  '      Q.    Crico-thyroidens. 

O.   Buccinator.  R.    Thyroid  body,  thrown  down. 

H.  Styloglossus,  cut.  |      S.    CEsophagu.s  or  gullet. 


I.     Temporal  muscle. 
J.     Mylo-hyoideus. 
K.   Sterno- thyroideus. 


T.    Trachea  or  windpipe. 

t    Pterygo-maxillary  ligament. 


The  consfn'rfor  muscks  are  flat  and  thin,  and  are  three  in 
number  on  each  side,  viz.  lower,  middle,  and  upper.  They 
are  attached  in  front  to  the  laiynx,  hyoid  bone,  and  the  head,  and 
meet  their  fellows  in  the  middle  line  behind  :  their  contiguous 
edges  overlap  like  scales,  the  upper  being  more  superficial. 

The  lotrei'  constridar,  A  (laryngo-pharyngeus)  arises  from  the 
side  of  the  cricoid  and  thvroid  cartilages  of  the  larynx  ;  and  the 
fibres  end  in  the  middle  line  behind.  Its  upper  edge  overlays 
the  middle  constrictor  B,  and  the  lower  is  continuous  with  the 
circular  fibres  of  the  oesophagus. 

The  middle  cwisiricior,  B,  (hyo-pharyngeus)  is  connected  in 
front  with  the  hyoid  bone,  viz.  with  the  great  and  small  comna, 
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and  with  the  lower  end  of  tlic  Btylo-liyoid  ligament,  0.  The 
fibres  radiate  to  their  ending  at  the  niiddic  line  bcliind,  the 
lower  passing  beneath  the  inferior  constrictor,  and  the  n]>i)cr 
OTer  the  superior  constrictor  to  within  an  inch  of  the  skull. 

The  upper  conatrictary  C,  (cephalo-i)harjngens)  is  fixed  by  its 
anterior  edge  to  the  following  parts: — to  the  pterj-goid  plate 
(lower  third  of  the  inner  surface)  and  the  hanuilar  jirocesn,  to  the 
pteiygo-maxillary  ligament,  -f,  to  the  lower  jaw  Injliind  the  last 
molar  tooth,  and  to  the  floor  of  the  mouth  and  the  side  of  the 
tongue.  As  the  fibres  pass  back  to  the  middle  line,  the  upper 
form  a  free  curved  border  below  the  skull,  where  the  levator  palati 
muscle  E  enters  al)ove  it ;  and  the  lower  are  continued  beneath 
the  middle  constrictor,  and  blend  with  fibres  of  the  stylo- 
pharyngeus. 

When  these  muscles  contract,  they  diminish  tlie  size  of  the 
pharyngeal  cavity  by  bringing  forwards  the  loose  hinder  part. 
In  swallowing,  the  two  lowest  grasj)  and  convey  onwards  by 
successive  rapid  contractions  the  morsel  of  food  or  the  drink  ; 
whilst  the  upper  one  which  is  i>laced  above  the  ajXTture  of  the 
mouth  takes  little  share  in  the  process,  farther  than  by  lessening 
the  space  above  the  mouth,  it  so  far  assists  in  o])]M>sing  the  ascent 
of  the  food  l)ehind  the  soft  palate.  As  the  tonsil  is  covered  by 
the  upper  constrictor  opjwsitc  the  angle  of  the  lower  jaw,  it  may 
be  compressed  during  the  action  of  tliat  muscle. 

Elevators  of  the  pharyni.  Two  nuisc^les  on  each  side,  an 
external  and  an  internal  elevator,  desc^end  from  the  head  to 
raise  the  upjier  part  of  the  phar}'nx  proparator}'  to  swallowing. 

The    levator  phart/nt/iA  extent tf.%  J),  (stylo-pharyngeus)  arises  • 
from  the  root  of  the  styloid  i>rocess,  and  descends,  becoming 
wider,  between  the  upper  and  middle  constrictors  to  be  inserted 
in  part  into  the  upixjr  Iwrder  of  the  thyroid  cartilage,  and  in  part 
with  the  upper  constrictor  muscle. 

Levator  pharyngis  internus  (Ralpingo-i)har}'ngeus)  is  delineated 
in  Plate  xxvi.  N.  It  is  a  small  muscular  slip  inside  the  phar}'nx, 
immediately  beneath  the  mucous  membrane,  which  arises 
by  tendon  from  the  end  of  the  Eustachian  tube,  0,  and  joins 
below  the  palato-pharyngeus  muscle,  C, 
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The  elevators  make  ready  the  phaiynx  for  receiring  the  aliment, 
and  they  act  in  this  wav : — The  large  elevator  draws  upward* 
and  outwards  the  part  of  the  pharynx  above  the  os  hyoides, 
eFj[X]:cially  the  part  opjKJsitc  the  opening  of  the  month,  and 
elevates  the  lanux  at  the  same  time.  And  the  small  or  internal 
elevator  raises  the  part  of  the  pharynx  above  the  large  elevator, 
which  would  l>ecome  loose  by  the  action  of  the  other  mnscle. 

Before  deglutition  takes  place  the  hyoid  bone  is  drawn 
forwards  and  upwards  by  its  elevator  muscles,  giving  thus  in- 
creased size  to  the  pharynx  from  before  back,  and  the  larynx  is 
carried  uj^wards  and  forwards  at  the  same  time  under  the  tongne, 
so  as  to  allow  the  opening  into  the  windpipe  to  be  placed  in 
the  position  most  favourable  for  its  closure  during  the  act  of 
swallowing. 

LARYNGEAL  VESSELS. 

Two  arteries  on  each  side  supply  the  lamyx,  and  the  pharynx 
and  windpipe  in  part. 


a.  Inferior  thyroid  artery. 
h.   Laryngeal  branch, 
c.   Thyroid  branch. 


d.  Laryngeal  branch  of  the  upper 

thyroid. 

e.  Lingual  artery. 

f.  Internal  carotid. 


The  upper  laryngeal  branch,  r/,  is  an  offset  of  the  superior 
thyroid  artery,  and  enters  the  larynx  through  the  thyro-hyoid 
membrane :  its  distribution  in  the  larynx  can  be  traced  in 
Plate  xxvii. 

The  inferior  thyroid  artery,  a,  ramifies  by  the  branch,  c,  on  the 
under  part  of  the  thyroid  body ;  and  sends  a  branch,  J,  into 
the  interior  of  the  larynx,  which  is  dissected  with  the  other 
laryngeal  artery. 

NERVES  OF  THE  LARYNX. 

Three  of  the  nerves  now  apparent  belong  to  the  laiynx  and  its 
muscles,  and  the  remaining  three  enter  the  tongue. 
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1.  Olotao  phtfyngeiJ  nerve. 

2.  Gustatory  nerve. 
8.  Hypogloenl  nerve. 


4.  Upper  laryngeal  nerve. 

6.  External  laryngeal  norvc. 

7.  Recurrent  laryngeal  nerve. 


The  f^^p^r  laryngeal  nerve,  4,  enters  the  laiynx  through  the 
ihyro-hyoid  membrane  with  its  arteiy,  and  ends  in  the  mucous 
monbrane. 

The  external  laryngeal,  6,  arises  from  the  preceding  high  in 
the  neck,  and  ia  distributed  outside  the  larynx  to  the  crico-thyroid 
muscle,  Q,  and  to  the  inferior  constrictor  A  ;  and  as  it  is  the  only 
nerve  reaching  this  laryngeal  muscle,  it  must  give  to  the  fibres 
sensibility  and  contractility. 

The  inferior  laryngeal  or  recurrent  nerve,  7,  a  branch  of  the 
vagus,  ascends  between  the  gullet  and  the  windpipe,  and  passes 
under  the  inferior  constrictor  to  supply  the  muscles  of  the  larynx 
(Plate  xxvii.).  Muscular  ofbets  are  furnished  by  it  to  the  two 
tubes  between  which  it  lies. 


DESCRIPTION  OF  PLATE  XXVL 


The  interior  of  the  pharynx,  and  the  dissection  of  the  muscles 
of  the  soft  palate,  are  comprised  in  this  IlhiHtration. 

The  objects  inside  tlie  phar}'nx  will  appear  on  slitting  down  the 
tube  behind,  and  everting  the  edges :  and  the  muscles  of  the  soft 
palate  will  bo  laid  bare  by  removing  tlie  mucous  membrane  on 
the  left  side,  and  that  layer  with  some  muscular  fibres  under  it  on 
the  rights  in  the  manner  indicated. 

INTERIOR  OF  THE  PHARYNX. 

The  pharyngeal  cavity  reaches  from  the  base  of  the  skull  to 
the  lower  edge  of  the  cricoid  cartilage  of  the  larynx,  and  tapers 
from  aboTO  down.    At  its  middle  it  serves  as  a  common  passage 


210  DISSECTION  OF  THE  PHARYNX. 

for  the  air  and  food,  but  the  upper  part  transmits  air  exelnsirety, 
and  the  lower  part  conveys  only  food.  These  three  regions,  dif- 
fering thus  in  their  use,  have  the  following  limits : — the  upper 
reaches  as  low  as  the  opening  of  the  mouth,  M,  and  communicates 
with  the  cavities  of  the  nose  and  tympanum  ;  the  middle  r^on 
extends  from  the  mouth  to  the  aperture  of  the  larynx  Y ;  and  the 
third  portion  lies  beyond  the  larynx,  and  is  continuous  below  with 
the.  oesophagus  W.  Along  the  front  of  the  phaiynx  are  sevea 
openings. 


0.  Thenvula. 

P.  Anterior  pillar  of  the  palate. 

Q.  The  tonsil 

n.  Posterior  piUar  of  the  palate. 

S.  The  tongae. 

T.  The  epiglottis. 

Y.  Upper  opening  of  the  larynx. 

W.  Opening  of  the  oesophagus. 

X.  Internal  pteiygoid  mnscle. 

Z.  Mylo-hyoid  muscle. 


A.  Tube  of  the  oesophagus. 

B.  Pharynx  cut,  and  reflected. 

C.  Inner  part  of  pharynx  covered 

by  mucous  membrane. 

D.  Septum  nasi 
£.   Lower  spongy  bone. 
F.    Eustachian  tube. 
I.    Buccinator  muscle. 
K.   Soft  palate. 
M.  Roof  of  the  mouth. 
N.   Salpingo-pliaryngcus  muscle. 

The  Eiisiachian  tube,  F,  one  on  each  side,  lies  close  to  the  base 
of  the  skull ;  ou  the  right  side  the  mucous  membrane  has  been 
removed  from  the  lower  end.  Its  extremity  in  the  phaiynx  is 
cartilaginous  and  membranous,  and  is  dilatable,  but  the  upper 
part  is  osseous,  and  is  contained  in  the  temporal  bone.  At  its 
lower  end  the  cartilage  is  enlarged,  but  more  at  the  inner  than  the 
outer  side,  and  gives  to  the  tube  a  funnel-shaped  opening.  The 
pharyngeal  aperture  is  oval  from  before  back,  and  is  placed 
close  behind  the  internal  pterygoid  plate,  to  which  the  tube  is 
united  by  fibrous  tissue  higher  up  ;  it  is  on  a  Ipvel  with  the  in- 
ferior meatus,  the  upper  part  of  the  opening  reaching  as  high  as 
the  upper  border  of  the  lower  spongy  bone. 

This  tube  leads  from  the  pharynx  to  the  middle  ear  or  tympa- 
num ;  it  transmits  air  to  the  ear  cavity,  and  allows  the  mucus  of 
that  space  to  escape  through  it.  Ordinarily  the  lower  end  is 
closed,  and  the  air  is  shut  in  the  tympanum,  but  the  pharyngeal 
opening  can  be  rendered  patent  by  the  action  of  the  palate 
muscles,  so  as  to  permit  an  exchange  of  air.  An  instrument 
can  be  passed  into  it  through  the  nose  for  the  purpose  of 
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mnomg  obstraction  in  the  tabc,  or  of  conveying  air  into  the 
tympannm. 

The  posterior  nares  arc  the  apertures  of  communication  between 
the  two  sides  of  the  nose  cavity  and  the  pliarynx.  Each  is  elon- 
gated from  above  down,  and  will  admit  readily  tlic  tip  of  the 
finger.  In  the  dried  skull  it  is  bounded  by  the  vomer  internally 
and  the  internal  pterygoid  plate  externally,  and  by  the  body  of  the 
sphenoid  above  and  tlie  palate  bone  below ;  but  in  the  fresh  state 
the  bones  are  clothed  by  the  mucous  membrane,  though  without 
much  diminution  in  the  size  of  the  opening.  Separating  the  two 
is  the  septum  nasi,  D. 

These  apertures  allow  the  air  to  pass  in  and  out  when  the 
month  is  closed.  Each  is  very  much  larger  than  the  oinming  in 
the  fiioe  of  the  same  side  of  the  nasal  cavity ;  and  its  increased 
size  will  be  of  use  in  communicating  with  the  upper  i>art  of  the 
nose,  and  in  allowing  the  outgoing  air  to  ascend  towards  the  roof 
of  the  space,  and  warm  the  parts  that  have  been  cooled  in 
inspiration. 

When  the  mouth  is  spasmodically  closed,  litpiid  food  can  l>c 
passed  into  the  stomach  by  a  small  flexible  tube  introduced  through 
the  nose  and  the  posterior  naris  into  the  pharynx. 

In  haemorrhage  horn  the  half  of  the  nose  the  fluid  may  escaiKS 
by  the  ftce,  or  by  the  posterior  naris  ;  or  by  both  those  oi>enings 
when  the  flow  of  blood  is  great ;  and  it  may  be  needful  to  check 
the  loss  of  blood  by  stopping  up  the  oix-ningiii.  The  aperture  in 
the  face  can  be  closed  easily ;  but  the  |x>sterior  naris  will  have  to 
be  plugged  through  the  mouth. 

The  posterior  opening  of  the  mouth,  ^f ,  is  named  isthmus 
Jauckan^  and  has  the  following  bounds: — Below  lies  the  tongue, 
8 ;  and  above  are  the  soft  palate,  K,  and  the  uvula.  On  eac^h  side  is 
placed  the  anterior  arch  of  the  imlate,  P,  consisting  of  a  fold  of 
maoons  membrane  with  fibres  of  the  indato-glopsus  muscle :  these 
folds  of  opposite  sides  constitute  the  pillars  of  the  fauces. 

The  opening  marks  the  boundary  line  between  the  mouth  and 
the  pharynx,  and  all  voluntary  control  over  the  morsel  to  be  swal- 
lowed ceases  at  that  spot.  The  anterior  palatine  arches  on  the 
sides  of  the  aperture  take  part  in  the  process  of  deglutition  in 
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this  way : — as  soon  as  the  food  has  been  moved  backwards  by  the 
tongne  to  the  isthmus,  the  lateral  prominences  are  shortened  and 
moved  inwards  by  the  contraction  of  their  contained  mnscolar 
fibres,  and  shut  off  with  the  tongne  the  cavity  of  the  month. 

Ujffper  aperture  of  the  larynx^  V. — This  is  a  single  opening,  and 
it  occupies  the  middle  line  just  below  the  month.  Wide  before 
and  narrow  behind  it  is  sloped  down  and  back ;  it  extends  upwards 
rather  above  the  hyoid  bone,  and  downwards  to  the  level  of  the 
central  notch  in  the  front  of  the  thyroid  cartilage.  In  front  it  is 
bounded  by  the  wide  expanded  part  of  the  epiglottis,  T,  and  be- 
hind by  the  tips  of  the  comicula  laryngis,  and  by  the  arytaenoi- 
deus  muscle  and  the  mucous  membrane.  Laterally  it  is  limited 
by  a  fold  of  mucous  membrane  (aiytseno*epiglottidean)  which 
stretches  from  the  epiglottis  to  the  arytsenoid  cartilage,  and  con- 
tains the  depressor  muscle  of  the  epiglottis. 

Through  this  hole  the  air  is  inspired  and  expired  in  breathing ; 
and  during  the  respiratory  act  the  space  remains  wide  open  with 
the  epiglottis  raised. 

When  deglutition  is  about  to  take  place  the  larynx  is  moved 
upwards  and  forwards  under  the  hyoid  bone  and  the  tongue,  and 
the  epiglottis  is  partly  lowered ;  and  during  swallowing  the  epi- 
glottis is  placed  over  the  orifice,  so  as  to  close  it  from  the 
passing  food  or  drink,  whilst  the  muscular  fibres  on  -the  sides  and 
back  of  the  opening  contract^  and  give  increased  security  against 
the  entrance  of  the  aliment  into  the  windpipe.  Even  when  the 
epiglottis  is  absent  the  food  does  not  find  its  way  into  the  air 
passage,  because  the  upper  part  is  sufficiently  closed  by  the 
elevation  of  the  larynx,  and  by  the  contraction  of  the  muscular 
fibres  around  the  upper  opening  and  on  each  side  of  the  passage 
lower  d(5wn.  If  an  attempt  is  made  to  take  breath  during,  or  too 
soon  after  a  long  draught,  some  of  the  fluid  is  drawn  with  the 
air  under  the  partially-raised  valve,  and  produces  violent  coughing 
from  irritation  of  the  larynx. 

The  aperture  of  the  (Bsophag%iSy  W,  terminates  inferiorly  the 
cavity  of  the  pharynx,  and  is  placed  opposite  the  lower  edge  of 
the  cricoid  cartilage :  it  is  circular  in  form,  and  is  surrounded  by 
the  fibres  of  the  lower  constrictor. 
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THE  SOFT   PALATE  AND  THE  TONSIL. 

The  9oft  palaie  (yclam  pendulum  palaii)  forms  the  loose  and 
moTeable  part  of  the  roof  of  the  mouth,  and  doixiuds  1>etwccn 
•the  nose  and  month  cavities.  In  a  state  of  rest  it  han|^  like  a 
cortain  behind  the  month,  but  it  can  be  moved  backwards  by 
muscles  to  the  wall  of  the  pharynx,  so  as  to  act  like  a  valve 
in  separating  the  upper  fVom  the  middle  region  of  the  pharynx. 

It  is  attached  above  by  an  ai)oncurosis  to  tlie  biiek  of  the 
hard  palate ;  and  it  is  constnicted  chiefly  of  muscles  covered  by 
mucous  membrane.  Laterally  it  is  blended  with  the  sides  of  the 
pharynx.  At  the  lower  edge  it  is  fVee ;  and  from  its  centre  hangs 
a  rounded  elongated  part,  the  uvula,  0  ;  whilst  on  each  side  two 
foldsy  the  arches  of  the  soft  palate,  are  continued  downwards 
from  it. 

The  arches  of  the  half  of  the  sofi  palate,  P  and  R,  begin  above 
near  the  middle  of  the  veliun,  and  descend  on  the  sides  of  the 
tonsil,  Q,  diverging  from  each  other.  Tlie  anterior,  P,  is  con- 
tinued in  fh)nt  of  the  tonsil  to  tlie  side  of  the  tongue  near  the 
base  ;  and  the  posterior  is  directed  behind  the  tonsil  to  the  buck 
of  the  pharynx.  Each  consists  of  a  fold  of  mucous  membrane 
enclosing  muscular  fibres  :  in  the  anterior  fold  is  the  palato- 
glossus muscle,  and  in  the  posterior  lies  the  puluto-])haryngeus. 

Tonsil,  Q.  Tliis  body  is  an  aggregate  of  ten  to  twenty  follicular 
glands,  like  those  over  the  root  of  the  tongue  (Kollikcr),  and  it 
occupies  the  interval  between  the  arches  of  the  2)alate.  Its  size 
varies  much.  Its  situation  is  marked  by  the  presence  of  small 
holes  in  the  mucous  membrane,  without  any  surface-prominence  ; 
but  when  enlarged  from  disease  it  projects,  diminishing  thus  the 
BiEe  of  the  isthmus  of  the  fauces,  and  fonns  a  swelling  which  may 
be  felt  externally  near  the  angle  of  the  jaw. 

In  its  structure  it  resembles  the  follicular  glands.  In  tlie 
bottom  of  the  holes  or  depressions  on  the  surface  of  the  mucous 
membrane,  are  smaller  apertures  leading  into  recesses  or  follicles, 
which  ore  lined  by  mucous  menibrane,  and  are  set  round  with 
closed   capsules    filled    with    a    grayish  fluid,  and   containing 
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cells,  and  bodies  like  firee  nuclei.    The  capsules  do  not  appear  to 
have  any  apertures. 

MUSCLES  OF  THE  SOFT  PALATE. 

The  muscles  of  the  soft  palate  act  as  eleyators  and  depressore. 
They  are  four  in  number  on  each  side ;  and  along  the  centre  lies 
a  thin  fleshy  slip,  which  is  connected  with  the  UTula. 


G.  Lerator  palati  muscle. 
H.  Tensor  palati  muscle. 
J.    A^gos  uvulae  muscle. 


K.  Superficial  part  of  the  pa- 

lato-pharyngeiu. 
L.  Deep  part  of  palato-phaiyn- 

geufl. 


The  elevator  muscles,  two  in  number  on  each  side,  G  and  H, 
descend  from  the  base  of  the  skull,  and  enter  below  the  soft 
palate. 

The  levator  palati^  G,  arises  from  the  under  sur&oe  of  the  apex 
of  the  temporal  bone,  and  from  the  hinder  part  of  the  cartilage  of 
the  Eustachian  tube;  entering  the  pharynx  aboye  the  upper 
constrictor  (Plate  xxiv.)  it  spreads  out  in  the  soft  palate,  forming 
a  fleshy  layer  from  the  attached  to  the  free  edge,  and  unites  with 
its  fellow  along  the  middle  line. 

This  muscle  contracting  carries  backwards  and  upwards  the 
soft  palate,  placing  this  in  a  more  horizontal  position,  and  ap* 
preaching  the  free  edge  and  the  uvula  to  the  back  of  the 
pharynx.  By  that  movement  the  part  of  the  pharynx  leading 
to  the  nose  is  much  diminished  ;  and  if  the  upper  constrictor 
muscle  contracts  at  the  same  time  the  passage  may  be  dosed. 

The  tensor  vet  ctrcumflexus  palati,  H,  has  a  thin  but  wide  origin 
from  the  skull,  and  from  the  fore  part  of  the  cartilage  of  the 
Eustachian  tube  —  the  cranial  attachment  reaching  from  the 
navicular  fossa  at  the  root  of  the  internal  pterygoid  plate  to  the 
styloid  process.  Descending  along  the  inner  pterygoid  plate,  the 
muscle  enters  the  pharynx  between  two  points  of  attachment  of 
the  buccinator  muscle  (Plate  xxiv.)  and  becoming  tendinous, 
turns  round  the  hamular  process  to  be  inserted  partly  into  ihe 
08  palati,  and  partly  into  the  aponeurosis  of  the  palate  beneath 
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the  mnscles  L  and  O.    A  small  bursa  exists  where  the  tendon 
plays  round  the  bone. 

As  this  muscle  is  attached  to  the  immoveable  hard  palate  its 
action  must  be  more  limited  than  that  of  the  levator;  it  may 
assist  the  special  elevator  in  bringing  the  side  of  the  soft  palate 
into  a  more  horizontal  position,  and  it  will  then  fix  and  render 
tense  the  same  part  of  the  palate. 

The  two  muscles  above  described  are  connected  with  the  car- 
tilaginous part  of  the  Eustachian  tube,  and  may  act  on  it. 
Taking  their  fixed  point  below,  they  are  enabled  to  open  that 
tube  which  is  ordinarily  closed,  and  so  to  permit  air  to  enter  the 
cavity  of  the  tympanum.  During  swallowing,  and  during  forced 
expiration  with  the  mouth  and  nose  apertures  closed,  they  act  in 
the  manner  indicated ;  but  some  persons  have  the  power  of  opening 
at  will  the  Eustachian  tube,  and  driving  air  in  expiration  into  the 
tympanic  cavity,  without  the  nostrils  being  stopped. 

Azygos  uvuUb^  J. — ^This  slender  muscle  shortens  the  uvula  and 
the  middle  part  of  the  soft  palate,  and  assists  therefore  the 
elevators.  It  consists  of  two  slips  of  pale  muscular  fibres, 
(only  the  right  is  seen,)  which  arise  above  from  the  palate  spine 
and  the  aponeurosis  of  the  soft  palate,  and  arc  inserted  below  into 
the  uvula. 

The.  depressors  of  the  soft  palate,  two  in  number  on  each  side, 
are  directed  downwards  in  the  folds  of  the  arches  of  the  palate  to 
the  tongue  and  the  thyroid  cartilage. 

The  palaio-glossus  (constrictor  isthmi  faucium)  lies  in  the 
anterior  pillar,  P.  It  is  a  thin  narrow  slip,  which  begins  on 
the  firont  of  the  soft  palate,  where  it  joins  its  fellow  in  the 
middle  line  ;  and  ends  on  the  side  and  dorsum  of  the  tongue,  as 
is  shown  in  Plate  xxvii. 

If  the  lower  end  is  fixed  it  can  draw  down  the  soft  palate, 
stretching  the  same,  so  as  to  diminish  the  S])aee  between  the 
tongue  and  the  palate  ;  and  if  both  ends  are  fixed  tlie  muscle 
will  be  moved  inwards  towards  its  fellow,  narrowing  the 
isthmus  of  the  fauces,  as  when  a  morsel  of  food  is  about  to  be 
swallowed. 

The  palaUhpharyngeus  is  larger  than  the  preceding  and  consists 
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of  two  layers  in  the  palate,  which  are  separated  by  the  leyaior 
palati  and  azygos  nvulse  muscles. 

The  superficial  thin  layer,  K,  is  close  beneath  the  macoos 
membrane,  and  joins  at  the  middle  line  the  muscle  of  the  other 
side.  The  deeper  and  stronger  layer,  L,  unites  with  its  fellow 
intemaUy,  whilst  some  of  the  upper  fibres  are  fixed  to  the 
aponeurosis  of  the  palate.  Both  layers  meet  at  the  outer  border 
of  the  palate,  and  descend  behind  the  tonsil  in  the  fold,  R,  to  be 
inserted  into  the  back  of  the  thyroid  cartilage,  but  a  part  blends 
in  the  pharynx  with  the  upper  constrictor. 

Acting  from  below  the  muscle  will  bring  down  the  arch,  E,  and 
will  approach  the  same  to  the  uvula  :  it  will  also  draw  down  and 
back  the  soft  palate  towards  the  pharynx. 

The  soft  palate  from  its  position  and  its  power  of  moving  plays 
an  important  part  in  breathing,  in  the  use  of  the  blow-pipe,  in 
swallowing,  and  in  vomiting.  - 

In  breathing  with  the  mouth  open  the  air  may  pass  through 
both  mouth  and  nose,  or  only  through  the  nose,  accoixling  to  the 
position  of  the  moveable  palate.  When  the  air  obtains  ingress 
and  egress  through  both  cavities  at  the  same  time  the  velum 
hangs  vertically,  as  in  the  Drawing,  and  leaves  a  space  between  it 
and  the  tongue.  When  the  air  is  transmitted  only  through  the 
nose,  the  palate  is  applied  to  the  back  of  the  tongue,  and  shuts  off 
the  channel  of  the  mouth. 

Dui:ing  the  use  of  a  blow-pipe  the  mouth  is  first  filled  with  air, 
and  the  soft  palate  is  then  applied  to  the  back  of  the  tongue 
to  close  the  mouth  behind,  whilst  the  cheek-muscles  force  out 
from  the  oral  space  through  the  lips  a  continuous  current  of  air. 
At  intervals,  however,  the  palate  is  raised  temporarily  during 
expiration  for  the  purpose  of  refilling  with  air  the  cavity  of  the 
mouth. 

In  deglutition  the  soft  palate  directs  the  aliment  into  its  down- 
ward channel.  As  soon  as  the  morsel  to  be  swallowed  has  reached 
the  back  of  the  tongue  the  moveable  palate  is  raised,  and  is 
arched  over  it  so  as  to  prevent  its  taking  an  upward  direction 
towards  the  nose.  The  depressor  muscles  contracting  at  the  same 
time  keep  the  flap  fixed,  and  prevent,  its  retroversion ;  and  as  the 
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palato-gloBBOS  muscle  moTCS  inwards  behind  the  morsel,  barring 
with  the  tongae  its  return  to  the  month,  whilst  the  palato- 
phaiyngeuB  forms  with  the  nvnla  an  inclined  plane  above  it,  the 
bolns  is  conyeyed  into  the  pharynx. 

In  Tomiting  the  aliment  takes  a  retrograde  course  from  the 
stomach  through  the  mouth  ;  and  the  moveable  palate  is  used  as 
a  TalTC  to  shut  off  the  upper  region  of  the  pharynx  and  the  nose. 
The  position  of  the  velum  during  this  act  is  similar  to  that  occu- 
pied by  it  in  deglutition,  viz.,  it  is  moved  somewhat  horizontally 
backwards  towards  the  wall  of  the  pharynx,  and  the  i)alato-phar}'n- 
gei  with  the  contracted  uvula  between  them  forui  behind  an  in- 
clined plane.  The  soft  palate  is  not  capable  however  uf  blocking 
up  entirely  the  tube  of  the  pharjux,  for  some  of  the  ejected  matter 
is  forced  by  it  into  the  nose  cavity. 

The  influence  of  the  soft  imlate  on  the  voice  seems  to  be  small, 
tihongh  it  forms  part  of  the  winding  passiige  throu«;li  which  the 
sound  is  transmitted  after  its  production  by  tiie  vucal  cords  in  the 
larynx.  In  the  high  notes  in  singing  thu  palatine  arches  and  the 
mvnla  are  contracted,  but  touching  them  does  not  produce  alteni- 
tion  of  the  note :  this  tense  state  has  been  thought  to  increase  the 
Tesonance  of  the  voice. 

VESSELS  AND  NEIIVES. 

The  vessels  and  nerves  api)e:iring  in  this  dissection  have  been 
noticed  in  the  description  of  the  preceding  Plates. 


a.  Ending  of  tho  oxtemol  carotid 

artery. 

b,  TciuiMiRil  artery. 

c    Intornul  uiiixillury  artery. 
d,  lutunial  carotid  artvry. 


e.   Iiif»?rior  laryngeal  branch. 


1.  (lUstatory  m;r>'L'. 

2.  Ucciirrtnt  laryngeal  ncrvo. 


218 


DISSECTION  OF  THE  LARYNX. 


DESCRIPTION  OF  PUTE  XXYII. 


Pignres  ii.  and  iii.  show  the  cartilages  and  ligaments  of  the 
larynx,  with  the  vocal  apparatus  ;  and  in  Figure  L  the  muscleSy 
vessels,  and  nerves  are  displayed. 

In  the  preparation  made  for  Figure  ii.,  the  muscles  were  removed, 
and  the  right  half  of  the  thyroid  cartilage  was  cut  off,  except  the 
fore  part  and  the  lower  comu ;  and  then  the  muscles  and  the 
mucous  membrane  beneath  the  cartilage  were  taken  away  to  lay 
bare  the  vocal  cord,  and  the  arytaenoid  cartilage  of  the  same 
side. 

Figure  iii.  exhibits  the  interior  of  the  air  passage  on  a  larynx 
and  windpipe  slit  down  behind. 


HYOID  BONE  AND  THE  CARTILAGES  OF  THE  LARYNX. 

The  cartilages  of  the  larynx  can  be  studied  with  the  aid  of 
Figures  ii.  and  iii. ;  and  like  parts  in  both  Drawings  are  marked 
by  the  same  letters  of  reference. 


A.  Great  comn  of  the  hyoid  bone. 

B.  Body  of  the  os  hyoides. 

0.  SmaU  comu  of  the  hyoid. 

D.  Thyroid  cartilage. 

E.  Upper  comu  of  the  thyroid. 

F.  Lower  coma  of  the  thyroid, 

G.  Cricoid  cartilage. 
H.  Arytenoid  cartilage. 

1.  Cartilage  of  Santorini. 

J.  Crico-arytsenoideus  posticus 

muscle. 

K.  Cuneiform  cartilage. 

L.  Epiglottis. 


M.  Thyro-hyoid  ligament 

N.  Crico-thyroid  ligament. 

O.   True  chorda  yocalis. 

P.    False  chorda  yocalis. 

Q.   Ventricle  of  the  larynx. 

R.   Rima  glottidis. 

S.    Sacculus  laryngis. 

T.   Thyro-hyoid  membrane. 

U.  Arytseno-epiglottid  fold. 

y.  Arytsenoideus  posticus  muscle. 

W.  Interior  of  the  trachea. 

X.  Muscular  part  of  the  trachea. 

Y.  Rings  of  the  trachea. 


The  hyoid  or  U-shaped  hone  is  placed  between  the  tongue  and 
the  larynx,  to  both  of  which  it  gives  attachment    It  consists  of  a 
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central  part  or  body,  and  of  two  lateral  pieces  on  each  side — the 
comna. 

The  body,  B,  is  the  deepest  part  of  the  bone  :  it  is  convex  and 
nneyen  in  front,  and  concave  and  smooth  behind.  Elevator  and 
depressor  mnscles  are  fixed  into  the  fore  part ;  and  by  its  npper 
edge  its  gives  attachment  to  the  fibrous  membraxie  of  the  tongue, 
and  to  that  of  the  larynx. 

The  oomua  articulate  with  each  side  of  the  body.  The  large 
one,  A,  projects  backwards  behind  the  tongue,  and  is  joined  by 
mnscles  of  the  pharynx,  laiynx,  and  tongue.  The  small  comu,  0, 
is  a  short  rounded  process,  to  which  the  stylo-hyoid  ligament  (X, 
Fig.  L)  is  connected. 

OariHages  of  the  larynx.  There  are  several  pieces  of  cartilage  in 
the  larynx  as  in  the  trachea ;  but  they  difler  in  their  nature. 
One  set  resembles  the  permanent  cartilages  of  the  ribs,  and  like 
them  is  prone  to  ossify ;  the  other  set,  consisting  of  small  pieces, 
is  constructed  of  yellow  cartilage,  as  in  the  eyelid,  and  is  not  trans- 
muted into  bone. 

The  large  and  firm  cartilages,  which  are  more  or  less  ossified  in 
the  adult,  are  more  immediately  connected  with  the  vocal  cords : 
they  are  four  in  number,  viz.,  the  thyroid,  cricoid,  and  two  ary- 
tsenoid. 

The  ^^otir/ cartilage,  D,  is  the  largest  and  highest,  and  is  named 
from  protecting  the  rest  like  a  shield.  It  is  formed  of  two  simi- 
lar halves,  which  are  widely  separated  behind,  luid  are  united  in 
front  at  an  acute  angle,  so  as  to  be  prominent  beneath  the  skin 
(pomum  Adami). 

Each  half  ends  posteriorly  in  a  rounded  thickened  border,  which 
is  prolonged  above  and  below  into  a  point — the  comua :  of  these, 
the  npper  comu,  E,  is  the  longest,  and  the  lower  one,  F,  articu- 
lates with  the  cricoid  cartilage. 

Externally  muscles  of  the  pharynx  and  larynx  are  fixed  into  the 
thyroid  ;  and  internally  it  receives  the  insertion  of  the  vocal  cords 
and  of  muscles  acting  on  those  cords. 

The  cricoid  cartilage,  0,  forms  a  ring  around  the  air  passage, 
and  is  much  deeper  behind  than  before,  like  a  signet  ring.  On 
its  upper  border  at  the  back  are  seated  the  two  arytuenoid  carti- 
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lagcs ;  and  outside  and  below  these  the  lower  oomoa  of  the 
thyroid  cartilage  rest  on  it.  Intemalljr  it  is  smooth  and  is 
lined  by  macoos  membrane  ;  and  externally  muscles  are  attached 
to  it. 

The  part  of  the  larynx  enclosed  by  this  cartilage  is  quite  inex- 
tensible  ;  and  by  means  of  the  great  depth  of  the  cricoid  behind 
the  aryta^noid  cartilages  are  raised  to  the  height  needfioil  for  the 
attachment  of  the  Yocal  cords  to  them. 

The  arj/tmnaid  cartilages  are  something  like  a  pitcher  in  shapc^ 
and  are  placed  at  the  back  of  the  larynx.  Each  is  pyramidal  in 
form,  with  the  base  resting  on  the  upper  border  of  tbe  cricoid 
cartilage,  and  the  apex  blending  with  the  cartilage  of  Santorini,  I. 
Narrow  and  smooth  internally  or  towards  its  fellow,  it  is  widened 
and  rough  externally  where  muscles  are  inserted  into  it,  Fig.  ii., 
H.  Its  posterior  part  is  hollowed,  and  lodges  the  arytenoid 
muscle ;  and  from  its  fore  part  projects  a  spur  into  which  the 
vocal  cord,  0,  is  fixed. 

This  is  tlie  most  moveable  of  the  laryngeal  cartilages ;  and  as 
the  vocal  cord  and  most  of  the  muscles  altering  the  condition  of 
that  cord  are  connected  with  it,  the  production  and  modification  of 
the  voice  are  influenced  by  its  position. 

The  remaining  small  cartilages  do  not  take  part  in  the  produc- 
tion of  the  voice,  though  they  may  assist  in  modifying  the  same 
after  it  is  formed,  and  they  are  therefore  of  secondary  import. 
Five  in  number,  the  chief  of  them  acts  as  a  valve  to  the  upper 
opening  of  the  lar}Tix,  and  is  called  epiglottis  :  the  others  are  two 
pairs,  one  being  named  cartilages  of  Santorini,  and  the  second, 
cartilages  of  Wrisberg. 

The  cartilages  of  Santorini^  I,  (comicula  laryngis)  are  placed  on 
the  tops  of  the  arytsenoid  cartilages.  Wide  below  they  gradually 
taper  above,  the  points  bending  towards  each  other. 

They  bound  posteriorly  the  upper  laryngeal  opening ;  and, 
enveloped  by  the  mucous  membrane,  serve  for  the  attachment  of 
the  folds,  U,  bounding  laterally  that  oi)ening. 

The  cartilages  of  Wrisherg,  K,  Fig.  ii.  (cuneiform  cartilages), 
are  placed  in  front  of  the  comicula  one  in  each  aryta^no-epiglottid 
fold  U.     Each  resembles  a  grain  of  rice  in  shape  and  size.    The 
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use  of  these  is  not  known  :  they  are  not  connected  to  the  other 
cartilages  by  ligamentous  bands. 

The  epighUUy  L,  stands  in  ifront  of  the  opening  into  the  larynx 
(Plate  xxvi.).  Shaped  like  a  leaf,  with  the  wide  part  np  and  the 
pedicle  down,  it  is  attached  by  fibrous  tissue  to  the  thyroid  carti- 
lage. Its  hinder  or  laryngeal  surface  has  a  smooth  covering  of 
mucous  membrane  with  apertures  for  glands  in  its  substance ;  and 
the  fore  part  is  connected  to  the  tongue  by  a  central  and  two 
lateral  folds  of  mucous  membrane.  From  each  side  is  continued 
the  arytseno-epiglottid  fold. 

This  valve  is  employed  in  closing  the  laryngeal  opening  during 
deglutition  (p.  212).  And  when  placed  over  the  opening  during 
the  production  of  vocal  sounds  it  causes  the  pitch  of  the  note  to 
be  lowered. 

ARTICULATIONS  OP  THE  CARTILAGES. 

The  larger  laryngeal  cartilages  are  articulated  together  by 
means  of  joints  where  the  extent  of  movement  is  great ;  and  the 
laiynx  is  fhrther  united  to  the  hyoid  bone  above  and  the  trachea 
below  by  fibrous  membrane. 

The  cricoid  and  ih^raid  cartilages  are  articulated  at  two  points, 
viz.,  laterally  and  in  front. 

Laterally  there  is  a  joint  on  each  side  between  the  lower  comu, 
Fy  of  the  thyroid  and  the  side  of  the  cricoid,  in  which  an  en- 
closing capsule  and  a  lining  synovial  membrane  arc  present.  By 
means  of  this  joint  the  front  of  the  thyroid  cartilage  can  be  a|)- 
proximated  to  or  removed  from  the  cricoid.  When  the  thyroid  is 
depressed  the  vocal  cords  are  tightened,  and  when  it  is  raised  or 
carried  backwards  they  are  relaxed. 

Anteriorly  a  strong  elastic  membrane,  rrico'thyroid^  N,  closes 
the  interval  between  the  two.  By  its  lower  edge  it  is  inserted 
into  the  upper  border  of  the  cricoid  as  far  back  as  the  arytajnoid 
cartilage ;  and  above  it  joins  the  lower  border  of  the  th}Toid  for 
a  short  distance,  also  the  spur  on  the  front  of  the  ar}'ta}noid,  and 
between  those  fixed  points  it  forms  a  free  edge,  0,  the  vocal  cord. 
This  free  upper  edge  can  be  tightened  or  rendered  lax  by  the 
thyroid  cartilage  being  depressed  or  raised. 
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Between  the  arytcenoid  and  cricoid  cartilages  there  is  a  very 
moveable  joint  with  a  fibrous  capsnle  surrounding  the  articular 
surfaces,  and  a  synovial  membrane  lubricating  them.  In  this 
joint  the  arytsQuoid  cartilage  can  slide  on  the  cricoid  forwards 
and  backwards,  and  inwards  and  outwards ;  and  ftui^er,  when  the 
arytsenoid  is  controlled  by  the  muscles  tending  to  draw  it  in  op- 
posite directions,  it  can  be  rotated  round  a  vertical  axis  so  as  to 
move  the  anterior  spur  outwards  and  inwards. 

The  condition  of  the  vocal  cord,  0,  is  altered  by  the  movements 
of  the  cartilage.  Thus  it  is  relaxed  when  the  arytsenoid  is  carried 
forwards,  and  is  tightened  when  the  same  is  moved  backwards ; 
and  the  distance  of  the  cords  from  one  another  will  be  increased 
and  diminished  as  the  two  cartilages  are  moved  from  and  towards 
each  other.  In  rotation  out  the  cords  are  separated  and  made 
tense,  and  in  rotation  in  they  are  approached  and  somewhat 
relaxed. 

The  smaller  or  accessory  cartilages  are  articulated  by  liga- 
mentous bands,  but  without  moveable  joints  as  in  the  larger 
cartilages. 

The  cartilages  of  Santorini  are  united  to  the  top  of  the  aiytsenoid 
by  surrounding  fibrous  tissue :  at  other  times  there  is  some  in- 
dication of  a  joint  between  the  base  of  the  one  and  the  apex  of 
the  other. 

The  epiglottis  is  fixed  below  by  a  band  (thyro-epiglottid)  to  the 
thyroid  cartilage,  close  below  the  notch  in  the  upper  border ;  and 
in  front  it  is  united  to  the  back  of  the  hyoid  bon,e  by  fibrous  tissue 
— the  hyo-epiglottid  ligament. 

The  larynx  joins  the  trachea  below  by  a  membrane  similar  to  that 
connecting  the  rings  of  this  tube ;  and  it  is  attached  to  the  hyoid 
bone  above  by  the  following  ligament. 

The  thyro-hyoid  membrane,  T,  is  thin  for  the  most  part,  but  it 
forms  a  rounded  thicker  cord  behind — the  thyro-hyoid  ligament, 
M.  It  is  inserted  below  into  the  upper  edge  of  the  thyroid 
cartilage,  but  muscles  shut  it  out  from  the  lower  edge  of  the  os 
hyoides,  and  it  is  continued  onwards  to  the  upper  edge  of  that 
bone :  a  synovial  membrane  intervenes  between  the  two. 
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INTERIOR  OF  THE  LARYNX  AND  THE  VOCAL  APPAKATUS. 

The  laiynx  or  the  dilated  upper  part  of  the  windpi|)c  is  wider 
aboyethan  below;  and  the  space  enclosed  within  tlie  cartilages 
Taries  in  fonn  and  size  at  different  points.  As  a  wliole  the  lai^nx 
measores  abont  one  inch  and  a  half  from  above  down,  one 
inch  and  a  quarter  across  at  the  top,  and  abont  an  inch  across 
below. 

The  laryngeal  cayity  (Fig.  iii.)  communicates  above  with  the 
phaiynz  by  the  epiglottid  aperture,  and  below  with  the  trachea. 
By  means  of  muscles  and  the  mucous  membrane  the  space  inside 
the  thyroid  cartilage  decreases  in  transverse  width  from  the  epi- 
glottis to  the  level  of  the  vocal  cords,  0,  where  only  a  narrow 
fissure — ^the  glottis,  remains ;  but  just  above  tlie  vocal  cord  is  a 
dilatation  on  each  side,  Q,  which  is  named  the  ventricle  of  the 
laiynz.  Beyond  the  vocal  cords  the  space  enlarges  to  the  size  of 
the  cricoid  cartilage,  and  becomes  circular.  Its  Hhiipc  is  some- 
thing like  an  hour-glass,  the  glottis,  B,  corresponding  with  tlio 
narrowest  part  of  that  instrument. 

Vocal  apparatus.  Under  this  general  tenn  may  be  included  the 
vocal  cords,  with  the  chink  or  interval  between  them ;  and  tlie 
Tentricle  of  the  larynx  and  its  pouch. 

The  vocal  cords  are  two  whitish  bands  on  each  side,  which  shine 
through  the  mucous  membrane,  and  lie  above  and  hclow  tlie  ven- 
tricular space,  Q.  Both  are  stretcheil  between  the  tliyroid  car- 
tilage in  front,  and  the  arytasnoid  behind. 

The  tgpptr  hand^  P,  or  the  false  voc^al  conl,  forms  a  curve  witli 
the  convexity  upwards.  In  front  it  is  fixed  to  the  thyroid  carti- 
lage slightly  above  the  middle ;  and  behind  to  the  outer  part  of  the 
aiytsenoid*  It  consists  of  a  bundle  of  white  fibrous  tissue,  which 
is  covered  by  the  mucous  membrane. 

The  use  of  this  band  is  unknown.-  The  voice  is  not  produced 
by  it,  for  it  is  removed  so  far  from  the  centre  of  tlie  laryngeal 
space  as  to  be  out  of  reach  of  the  direct  current  of  air. 

The  lower  or  true  cord^  0,  Fig.  ii.,  is  stronger  than  the  other, 
and  ifl  horizontal  in  direction.    It  is  inserted  in  front  into  the 
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thyroid  cartilage  about  the  centre  of  its  rertical  depth,  and  behind 
into  the  spnr  at  the  base  of  the  arytsenoid  cartilage.  In  the  male 
it  measures  rather  more  than  half  an  inch,  and  in  the  female 
rather  less.  This  band  forms  the  upper  free  edge  of  the  crico- 
thyroid ligament  (Fig.  ii.,  N),  and  consists  of  a  bundle  of  fine 
elastic  tissue  covered  by  thin  mucous  membrane. 

It  has  two  free  surfaces,  one  internal  which  looks  to  its  fellow, 
and  one  above  where  it  bounds  the  ventricle  ;  and  the  free  edge 
between  those  two  surfaces  is  the  part  that  is  made  to  vibrate  by 
the  outgoing  current  of  air. 

Sound  or  voice  is  produced  by  the  expired  air  throwing  into 
vibration  the  free  edges  of  the  two  lower  vocal  cords.  In  oidinaiy 
breathing  the  vibrating  edges  are  at  a  distance  from  each  others 
and  divergent  behind,  and  the  air  passes  by  them  without  sotmd ; 
and  in  order  that  voice  should  be  produced  those  edges  require  to 
bo  approximated  and  put  parallel  to  each  other  by  muscles,  and 
so  to  be  brought  into  the  state  called  the  vocalizing  position. 

The  pitch  of  the  voice  varies  with  the  degree  of  tightness  or 
laxncss  of  the  vocal  cords.  If  the  cords  are  loose  a  deep  sound 
ensues,  but  if  they  are  tight,  a  high  tone  is  formed.  Alterations 
in  the  degree  of  tension  depend  upon  the  action  of  controlling 
muscles. 

The  gbttis  (rima  glottidis),  R,  is  the  narrow  interval  or  chink 
between  the  true  vocal  cords.  Its  extent  is  greater  than  that  of  the 
cords,  for  it  reaches  across  the  larynx  ;  and  it  is  bounded  on  each 
side  by  the  vociil  cord  and  the  arytsenoid  cartilage.  It  measures 
from  before  back  nearly  an  inch,  and  across  at  the  base  when 
dilated  about  a  third  of  an  inch  :  both  measurements  refer  to 
the  larynx  of  the  male.  In  tlie  female  the  size  is  less  by  two 
or  three  lines.  During  inspiration  the  space  is  larger  than  in 
expiration. 

Its  form  changes  with  the  dilatation.  In  a  state  of  rest  the  inter- 
val resembles  a  spear-hcad  with  the  shaft  placed  backwards ;  when 
dilated  it  is  triangular  in  form,  the  base  of  the  interval  being 
behind. 

The  ventricle  of  the  larynx^  Q,  is  the  hollow  between  the  &lse 
and  true  vocal  cords  of  the  same  side ;  and  it  extends  from  the 
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thyroid  to  the  aiytajnoid  cartila;^'o.  The  Injltom  of  tlio  hollow  is 
wider  than  the  openings  into  the  lanux  ;  and  at  its  iipixir  and 
anterior  part  it  communicates  with  the  Kacculiis  lamij^is,  S.  Into 
tliis  hollow  the  mucous  membrane  sinks,  and  linin^^  tiie  same 
enters  the  laryngeal  i>ouch. 

This  space  by  its  position  isolates  the  tnie  vocal  conl 
from  the  wall  of  the  larynx,  and  permits  the  free  vibration  of 
that  band. 

The  laryngeal  i>ouch  (sacculns  larynp^is),  S,  is  a  small  conicnl 
bag  of  the  mucous  membrane,  which  ]m)jiK.'ts  upwanis  from  the 
Tentriclc  of  the  lar}'nx,  and  when  distendiMl  readies  as  hi^^h  as 
the  upper  border  of  the  tlnToid  cjirti!a;ife.  Fi;r.  ii.  gives  an 
inner  view  of  its  ix)sition  on  the  side  of  the  epiglottis  ;  and  in 
Fig.  i.  it  is  seen  from  the  outsi<Ic  as  it  rises  above?  the  thyru- 
aryta^noid  muscle,  P. 

Closed  and  dilated  above,  it  is  nan-ow  below  ;  «nd  it  opt»ns 
into  the  rentriele  by  a  small  hole,  which  is  diminished  somewhat 
by  a  projection  of  the  mucous  membrane.  Over  t  he  outer  surface 
arc  scattered  numerous  mucous  glands  (sixty  or  seventy  in  n um- 
ber) which  open  by  small  ducts  on  the  inner  surface,  and  ]M-)ur 
their  secretion  over  the  contiguous  juirts — viz.,  the  ventricle  and 
the  vocal  cords. 

The  mucoH^  Unintj  of  the  lar^-nx  forms  a  fold,  U,  (aryta^io- 
epiglottid,)  on  each  side  of  the  up]K>r  orifice,  and  ex  tern  Is 
through  the  cavity  to  the  trachea.  P'urnishing  a  very  thin 
covering  without  glands  to  the  vocal  cords,  it  sinks  into  tlie 
Yentricle  between  them,  and  gives  rise  to  the  sacculns.  As  low 
as  the  vocal  cords  it  is  loosely  united  to  the  subjacent  parts  by 
areolar  tissue,  but  it  is  joined  closely  to  those  bands  without  the 
intervention  of  any  submucous  stratum.  In  consefiucnce  of  the 
closeness  of  its  atttichment  to  the  cords  the  swelling  from  fluid 
effhsed  into  the  areolar  tissue  in  OMlenm  of  the  glottis  does  nut 
extend  below  that  point.  And  thus,  though  the  upi>er  orifice  of 
the  larynx  may  be  cl»>sed  by  the  swelling,  air  may  be  juluiitted  to 
the  lungs  by  an  artificial  aixM+ure  through  the  crico-thyroid  mem- 
brane, N,  as  in  the  oiwration  of  larnigotomy,  becnusfi  this 
opening  will  be  situate  below  the  swollen  j»arts. 
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Figure  I. — For  this  Drawing  the  dissection  was  prepared  by 
removing  the  greater  part  of  the  right  half  of  the  thjToid  carti- 
lage, and  then  taking  the  areolar  tissue  from  the  subjacent  mnsclcSy 
vessels,  and  nerves.  Some  nerves  which  enter  the  mucous  mem- 
brane behind  the  lar}'nx  from  both  laryngeal  trunks  could  not  be 
preserved. 

On  the  right  side  of  the  tongue  the  extrinsic  muscles  have  been 
defined  as  they  enter  it. 

In  this,  as  in  the  other  Figures,  the  hyoid  bone,  the  cartilages 
of  the  larynx  with  some  ligaments,  and  the  trachea  and  the 
thyroid  body  are  depicted. 


A .  Os  hyoides. 

B.  Thyroid  cartilage. 

C.  Cricoid  cartilage. 

D.  Trachea. 

E.  The  tonjjiio. 

F.  Palato-glossus  muscle. 

G.  Stylo-glos.sus. 

H.  Pharyngeo-glossus. 

I.  Gornicula  larvu^'is. 

J.  Crico-thyroid  inciiihranc. 

K.  Hyo-glossus  muscle. 


L.    The  epiglottis. 

M.   Genio-hyo-gloifsu8. 

N.   Thyro-hyoid  membrane. 

S.     Sacculus  laryugis. 

T.    Thyroid  body. 

U.    Pyramid  of  the  thyroid  body. 

W.  Levator  glandulsthyreoidefle. 

X.    Stylo -hyoid  ligament,    oeu- 

fie<l. 
Z.    Upper  part  of  the  cesophagua. 


MUSCLES  OF  THE  LARYNX. 


Some  of  the  intrinsic  lar}Tigeal  muscles  act  more  immediately 
on  the  arytaenoid  cartilages,  approximating  them  to,  or  removing 
them  from  each  other;  and  control  the  width  of  the  glottia. 
Others  make  tense  or  lax  the  vocal  cords,  and  so  govern  the  pitch 
of  the  voice.    One  pair  of  muscles  depresses  Uie  epiglottis. 


0.  Depressor  of  the  epiglottis. 

P.  Thyro-arytanoideus. 

Q.  Crico-arytsnoideus  lateraliH. 


R.   Crico-arytsenoidens  posticcu. 

V.  Arytsenoidcus. 

Y.  Crico-thyroideoS}  cut. 


Muscles  (jforemiyig  the  size  of  the  glottis. — The  interval  between 
the  vocal  cords  can  be  widened  or  narrowed  by  the  three  following 
muscles. 
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Tlie  mro-anjttvnoHleus  jwniims,  U,  (.1,  I'iir.  iii.)  arises  fVoin  tin; 
ri^lil  lattTal  «lepression  on  the  l»a(.'k  of  llit?  orii'oid  eartilaj^e,  ainl 
is  inserted  above  into  the  l>asi:  of  ihc  arvt;eiii)i<.l  eartilaire  at  tlie 
outer  side. 

When  this  musi*le  ai'tsthe  arytienoid  cartilair*'  will  hiM'otat^^d 
around  its  vertical  axis,  and  I  lie  miteriur  spur  will  l>e  nii»vod  oiil- 
"ivards  awav  inaii  the  middle  line.  JJv  this  niovi-nienl  the  jrhatis 
is  if'ideued  at  the  hiuse,  and  the  nj^^KT  apirtiin'  of  ihu  larviix  la 
also  made  larpT. 

The  rrit'O'anjhnifiith-uH  hihrnHH^  <>,  nriscs  fn»ni  the  iijiprr  edi^i' 
of  the  orieoid  eaililnirc  at  ihe  hiti-nd  as|Kt'i;  and  tiikinir  :i  back- 
ward direct  iun  it  i>  insi.Tlt'd  wilh  tlir  pn-iT-clini;  into  the  cxtrnujl 
pnDminen';e  at  the  bus».'  <»f  lin"  urvtunoid  eariihiij^c,  jMid  inici  the 
conti^nious  part  of  the  ont-.T  snrl':i«'e. 

As  the  preeedinLMnnsclii  rounds  nni  wards  lln' eximial  ]in»je(> 
tion  of  the  i-arlilaiLre,  the  lalora!  erico-arvlaiiiiirhns  is  pnt  on  ilni 
stretch:  but  as  scum  as  tin*  poMfriur  niiiscl*'  erases  t<»  ctintract, 
tlic  lateral  one  will  n>i«in'  ihr  <lisphnrd  «'artilairi'  in  lis  usual 
positit»n.  This  nin<«'le,  ariini,^  by  ils«ir,  will  iuni  iiiwanis  the 
anterior  spur,  and  iliniinish  tin-  wi«lih  <»!*  tin  I'lnni-. 

The  aruhf'iuiiiU'iiK^  V,  the  njilv  >in'j:l<.'  njii>.'!"oriM<'  larviix.  c^is.s 
the  interval  between  tin-  arviarniiij  (•;iiMil.i!^c<;,  il  i-.m^isis  nmsilv 
of  transverse  tibri's,  whirh  arr  aiiarluMi  tn  tin*  li(»ll«)\vi(l  pnsiirior 
surfaces  of  the  eartilaircs ;  aKu  «•!' twn  siiprilicJMl  b.nnls  whi<  h 
arc  dirwted  from  the  ba^M  of  nm*  lartihiL'''*  to  tin-  ap»'\  of  tin* 
other.  These  obli(|U«*  slijis  cro^^  rai-li  oilurai  ihf  middle,  and 
join  in  front  the  thyro-ar\ta'ii«'i(l.  us  nnd  th(j  deprrssor  epi- 
glottidi^. 

The  fibi'cs  of  the  nnisele  c(»ntrn«-tin'/ will  draw  tlu?  arvui'noid 
cartllafj^es  towards  each  iither,  nn<l  diminish  tla*  width  of  the 
glottis.  And,  as  this  nuAvmcnt  api»roximalfs  llu?  viK-al  cords,  the 
muscle  is  one  of  the  two  em]>lov<Ml  in  |)la«-inir  the  conls  in  tlw 
vocalizmg  i^osition.  The  mnx'le  diminishes  l,K'innd  ihc  wiiith 
of  the  up|)er  lar}*n;real  orifice. 

Muscles  ijovpi'nhi*!  the  pif>h  of  thr  roirr. — The  miisck'S  makinir 
tight  or  loose  the  v(M?al  cords,  and  rendcrinjr  ilie  voice  cither  hi^di 
or  deep  in  tone,  are  the  two  snhjoincd. 


I.'  '-i 
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Tlie  fhijro-arytanoideus  muscle,  P,  lies  outside  the  Toeal  cord  of 
the  same  side,  to  which  it  is  closelj  united.  Anteriorly  it  arises 
from  the  lower  half  (in  depth)  of  the  thyroid  cartilage,  and  from 
the  conti^ous  crico-thyroid  membrane ;  and  it  is  inserted  behind 
into  the  b&se  and  outer  surface  of  the  arytcenoid  cartilage.  Its 
inner  and  lower  fibres  are  transverse,  but  the  outer  ascend  and 
join  the  depressor  of  the  epiglottis,  0. 

Through  the  action  of  this  muscle  the  aiytajuoid  will  be  drawn 
forwards  towards  the  thyroid  cartilage,  and  the  vocal  cord  of  the 
same  side  will  be  relaxed,  as  when  deep  or  grave  sounds  are  pro- 
duced. The  muscle  is  supposed  (Willis)  to  have  the  power  of 
placing  the  inner  vibrating  edge  of  the  vocal  cord  parallel  to  its 
fellow. 

The  crico-thijroid  muscle,  Y,  can  be  seen  entire  in  Plate  xxiv. 
Placed  on  the  front  of  the  larjnx,  it  arises  from  the  side  and  fore 
part  of  the  cricoid  cartilage ;  and  it  is  inserted  into  the  inferior 
comu,  and  the  lower  border  of  the  thyroid  cartilage  nearly  to  the 
middle  line. 

Supposing  the  attachment  to  the  cricoid  cartilage  to  be  the 
fixed  j)oint,  the  muscles  of  opposite  sides  will  bring  down  the 
thyroid  cartilage  in  front.  By  this  movement  the  interval  be- 
tween the  ar3't«cnoid  and  thjToid  cartilages  is  increased,  and  con- 
sequently the  vocal  cords  are  tightened,  and  put  into  the  state 
necessary  for  the  production  of  a  high  note.  If  the  thyroid  is 
supposed  the  fixed  ix>int  the  front  of  the  cricoid  will  be  raised, 
whilst  the  back  with  the  ar}iaenoid  cartilages  will  be  lowered,  and 
the  vocal  cords  ^ill  be  likewise  stretched. 

Tlic  depressor  of  the  epiglottis,  0,  (th}To-arytaeno-epiglottideus) 
is  a  thin  and  indistinct  layer  of  muscular  fibres,  which  is  con- 
tained in  the  aryt^no-epiglottid  fold,  U,  and  consists  usually  of 
two  parts.  The  chief  bundle  of  fibres  comes  from  the  top  of  the 
arytjcnoid  cartilage,  wlierc  it  is  continuous  with  the  thyro-an'tas- 
noideus  and  arytaenoidens  muscles ;  and  the  other  slip  is  attached 
to  the  thyroid  cartilage  near  the  inscilion  of  the  epiglottis. 
The  fibres  of  tlie  niiijiclo  ascend  on  the  side  of  the  0|>ening  of 
the  larynx,  and  are  inserted  into  the  margin  of  the  epiglottis. 

The  lower  fibres  of  the  muscle  cross  the  lo])  of  the  sacoulus 
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laryngis,  and  are  supposed  by  Mr.  Hilton  to  comprcsH  the  sac  : 
this  part  has  been  named  by  him  nnjUtno-epiyloUuhus  infmior* 

111  swallowing  the  epiglottis  may  be  iowyred  by  the  action  of 
tlie  musiiles  of  both  sides,  after  the  larynx  has  been  elevated; 
and  the  laryngeal  orifice  can  be  diminished  by  the  shortening  and 
moving  inwards  of  the  arytjeno-epiglotlid  fold.  In  the  produc- 
tion of  very  deep  notes  the  mnsclea  draw  down  the  epiglottis  over 
the  aperture  of  the  lai^'nx. 


NERVES  OF  THE  L4RYNX. 

}  are  two  laryngeal  nerves  on  eaeli  side,  the  superior  and 
One  is  supplied  nearly  altogether  to  the  mucoua  mem- 
^  ferane,  and  the  other  chiefly  to  muacies, 


1.  Upper  iBryngcal  nrrvo. 

5.  BnuieliBB  to  llie  munoua  mem- 

brane  of  the  larynx. 
3.  Bnuich  for  tha  nrytwcuideua. 
1.  Bniueb  to  join  inturior  liiryn- 

gfiul. 

6.  Inferior   litryngoal   or   recur- 


npper  larjn- 


fl.   Bninch 
geal. 

7.  Brtmch  to  ningdes. 

8.  Hyiioglosaa!  nervB. 

B,   GloMo-phHryngeal  nerve. 
10.  Gualatory  nerve. 


The  itpptr  laryngeal  nerve,  1,  pierces  the  thyro-hyoid  raerabnme, 
and  divides  into  branches.  I'rom  the  branch,  2,  ofisets  are  dia- 
tribated  to  the  root  of  the  tongue,  and  to  the  mucous  meiabrane 
of  the  laiynij  between  the  border  of  the  epiglottis  and  the  true 
Tocal  cord,  one  or  two  pierce  the  depressor  of  the  epiglottis.  The 
branch  3  enters  the  arytieDoideus  muscle,  V,  and  supplying  it^ 
passes  through  to  the  mucous  lining  of  the  larjux.  From  the 
branch,  4,  otTsets  are  fiimislied  t«  the  pharyngeal  mucous  mcra- 

Ibrane  j  and  this  joins  finally  the  recurrent  laiyngoal  nerve. 
Before  the  nerve  enters  the  laryn):  it  gives  off  high  in  the 
neck  the  external  larj-ngcal  branch  (Plate  xxiv,  4),  which  ends  in 
the  crico-thyroideoa  muscle,  Y,  supplybg  it  entirely. 
The  upper  larj'ngeal  is  the  seneoiy  nerve  of  the  e 
Job 


*  Deuriptioii  of  ttie  siwdilua  or  pnnnb  in   the  hninnn  larTni. 
Jobs  Hilton.     Guy's  Hospital  Reports,  vol  2.     Land.  1837,  p.  510 


By  Mr. 
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brane  of  the  larynx  as  low  as  the  true  vocal  cord ;  and  by  its 
extreme  sensibility  it  guards  the  upper  part  of  the  passage  against 
the  entrance  of  anything  but  the  air.  As  soon  as  a  particle  of 
food  or  drink  touclies  the  lining  membrane  the  respiratory  muscles 
are  chilled  into  play  by  a  reflex  act,  and  the  foreign  body  is  ex- 
pelled by  coughing.  In  the  attempt  to  breathe  an  irrespirable 
gas  the  passage  is  closed  by  the  contraction  of  the  suiTOunding 
muscles,  also  through  a  reflex  act.  "When  the  nerve  is  cut  across 
in  an  animal  during  life  the  sensibility  of  the  part  is  lost,  and 
food  may  enter  the  lamix. 

To  the  crico-thyroidcus  muscle,  which  it  su])plies  alone,  it  gives 
motor  power  as  well  as  sensibility ;  and  to  the  arytaenoidens,  to 
wliich  with  the  recurrent  it  fmiiishes  offsets,  it  imparts  only 
sensibility. 

The  inferior  Jni'ijngcal  or  recurrent  nerve,  5,  ascends  over  the 
side  of  the  cricoid  cartilage,  and  ends  in  muscular  offsets  beneath 
the  thyroid.  At  first  the  nerve  supplies  branches  to  the  mucous 
membrane  of  the  pharynx,  and  the  communicating  branch,  6, 
which  joins  the  upper  laryngeal  under  the  thyroid  cartilage.  The 
continuation  of  the  nerve,  7,  then  terminates  in  branches  for 
muscles : — one  belongs  to  the  crico-arjta^noideus  posticus,  R ;  a 
second,  which  passes  beneath  the  cric.-arytaju.  post.,  enters  the 
arytienoideiLs,  V ;  and  another,  gives  nerves  to  the  crico- 
aryta)noideus  lateralis,  Q,  and  the  thyi'o-ar}-t«jnoideus,  P.  In 
short  the  nen-e  supplies  all  the  special  laryngeal  muscles  except 
the  crico-thyroidcus,  Y,  which  receives  the  external  laryngeal 
branch  of  the  sui)erior  laryngeal  nerve.* 

The  rccuiTcnt  is  the  motor  nerve  of  tlie  muscles  acting  on  the 


•  Anatomists  aro  silont  for  tl>e  most  part  respecting  tho  neiTC  to  the  mnscle 
licre  called  depressor  of  the  epiglottis;  hut  ^Ir.  Hilton  states  '^Guy*s  Hospital 
Reports,  vol.  2,  1837^  as  the  result  of  '*  repeated  and  careful  dissections" 
that  it  is  isupplied  from  the  recuri'eiit  nervo  hy  means  of  two  filameuts  which 
are  prolonged  from  the  hmn«di  of  the  sanio  nerve  to  the  thyro-ar}'t»noidcus. 
Neither  in  my  own  diss<'eti^>n^^,  nor  in  those  of  Mr.  P.  B.  Mason,  demonstrator 
of  Anatomy,  and  Mr.  J.  S.  ClulT,  a  «listinguished  stmlent,  could  any  separate 
brani'h  he  traced  from  the  recunvnt  nervo  to  the  muscle.  Mr.  Cluff  made 
.sijc  special  nxaminntions  of  the  human  larynx,  one  of  the  larynx  of  a  donkey, 
and  one  of  the  Inrvnx  of  a  cat. 
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Yocal  cords,  to  all  of  which,  except  to  tlie  crico-tliyroideiiB,  it  ^ive» 
branches.  But  it  must  bestow  seiisihilitv  liv  ineaus  of  the  oflsets 
ramifving  in  the  mucous  niemhniue. 

If  the  recurrent  nerves  arc  cut  thnnij^li,  the  nuisclcs  nre 
paralysed ;  and  as  the  \ocqI  cords  cannot  be  placed  in  tlic  vocal- 
izing position,  and  cannot  recrcive  the  neccssiiry  degive  of  laxity  or 
tension,  voice  cannot  be  produced. 

VESSETi^  OF  THE  LAIIYNX. 

TwTo  arteries  on  cacli  side,  wliicli  are  companions  to  the  nerves, 
ramify  in  the  larynx  ;  they  are  named  upi)er  and  luwer  laryngeal. 
Other  small  arteries  from  the  upi»er  thyroid  enter  the  larynx  below 
by  jKjrforating  the  crico-thyroid  membrane. 

a.  Upjior  laryngeal  JirtPFv.  '     /.    Musrul;ir  l)r;iii«*li  df  biwrr  ljir}'U- 

ft.    AsoeudinK  bniii'li     ^   "f  the  i  -.m1. 


^  ""''>•  h.  Jiraii-h.'s    of    Miprii-.r    tlivroid 

d.  ConiTniiin.-atiiig    branch   of  thu  ;  «,,.,v  b.  th- thvmi.nMulv. 

upjKT  laryu^'oal.  ^      j^.    ,5,,,,,,],..,  ,,f  i,,,',,!..,-  tl.viui.l  ar- 

«,    romiimni.atinK  bmnth   of   th.  '  ,^.,.^.  ^^^  ^,,,.  ,^.,,j^,.  ^,;^^  ^^^  ^,^^ 

loWiT  lai yng.';il  arUry.  ^,,;^.,,j.,  ,,,,., 

1  «  v 

The  Hpjypv  htrtjmjcal  arter}',  n^  resembles  the  nerve  of  the  same 
name  in  its  branches,  but  it  is  not  distributt^d  so  exehisivrjy  to 
the  mucous  membrane.  The  otlsets,  //  an<l  r,  Mij»i>ly  the  mucous 
membrane  frf»m  the  rocjt  of  llie  tongue  tu  thu  dun'da  ViK'alis ;  and 
from  r,  arteries  are  furuished  tot  lie  musrles,  (),  I*,  and  t^K  undor  thu 
tlnToid  cartilage,  and  to  the  crifo-iliyn»idt'Us,  V.  TIh^  braurh,  7, 
anastomoses  with  the  inferior  laryngeal  boili  undir  the  tliyroid 
cartilage,  and  in  the  mucous  membrane  of  th(j  pharyux. 

The  inferior  lurifinjealy  //,  givfs  branrln-s  to  the  posterior 
laryngeal  muscles,  R  and  V,  and  to  (^  in  part  ;  and  it  ji»iiis  the 
npper  laryngeal  outside  the  thyro-arylauoidous  musfle  I*. 
Branches  of  it  enter  the  mucous  mi'inbrain*  i>r  tlie  phwrynx,  and 
commimicate  again  with  the  upju-r  laryngeal  by  tlie  olVset,  i\ 

Veins  accompany  the  arteries.  The  up|M'r  laryn^erd  ojiena 
through  the  sui>erior  thyroid  vein  into  the  iniemal  jugular  trunk; 
and  the  lower  sends  its  blood  into  the  innominate  vein  along  the 
inferior  thvroid  branch. 
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THE  THYROID  BODY  AND  THE  TRACHEA. 

In  a  side  view,  tlie  thyroid  body,  T,  is  only  partly  Tisible. 
This  organ  is  larger  in  the  female  than  the  male,  and  is  more 
developed  in  the  foetus  than  in  the  adult  relatively  to  the  rest  of 
the  body :  its  use  is  not  known. 

It  is  placed  opposite  the  upper  part  of  the  trachea ;  and  consists 
of  two  lobes,  right  and  left,  which  arc  firmly  attached  to  the 
windpipe,  and  project  upwards,  one  on  each  side,  as  far  as  the 
thyroid  cartilage.  A  narrow  part,  the  isthmus,  joins  the  lobes 
below  in  front  of  the  trachea.  Each  lobe  is  pointed  above  and 
wide  below ;  and  it  lies  between  the  laiynx  and  the  common 
carotid  artcrj',  where  it  is  covered  by  the  depressor  muscles  of  the 
hyoid  bone  (Plate  xxiv.). 

Projecting  upwards  from  the  left  lobe,  or  from  the  isthmus,  is 
a  small  tapering  part,  U, — the  pyramid,  which  is  connected  to  the 
06  hyuidcs  by  a  band  of  fibrous  tissue.  Sometimes,  as  in  the 
Drawing,  a  thin  muscular  slip,  W,  levator  glandula  ihyreoidea^ 
unites  the  pyramid  with  the  hyoid  bone. 

Brownish  red  or  purplish  in  colour,  it  consists  of  small  masses 
or  lobules  about  as  large  as  the  little  finger  nail.  It  does  not 
ix)3sess  any  excretory  duct.  On  cutting  into  it  a  thick  yellowish 
fluid  escapes  from  small  closed  capsules  or  vesicles. 

The  swelling  of  the  throat  known  as  a  wen  or  Derbyshire  neck» 
is  caused  by  hypertrophy  and  enlargement  of  the  tliyroid  body. 

Bloodvessels, — Two  large  arteries  on  each  side  ramify  in  this 
body.  The  upper  thyroid,  //,  a  branch  of  the  external  carotid, 
enters  the  apex  of  the  lobe,  but  it  distributes  some  branches  over 
the  surface,  which  join  the  other  arteries.  Tlie  hicer  thyroid^  ky 
is  usually  larger  than  the  upper,  and  is  a  branch  of  the  subclavian 
trunk :  it  penetrates  the  base  of  the  lobe,  and  offsets  ramify 
over  the  under  surface.  All  the  arteries  communicate  finely 
together. 

Three  large  thyroid  veins  issue  on  each  side.  Two,  upper  and 
lower  thyroid,  run  with  the  arteries  of  the  same  name,  and  end — 
the  former  in  the  internal  jugular,  and  the  latter  in  the  inno- 
minate vein.    A  middle  thyroid  vein  leaves  the  middle  of  the 
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lobe,  and  crossing  the  common  carotid  artery  joins  tlic  internal 
JQ^lar  tmnk. 

The  trachea  or  windpipe,  D,  reaches  from  the  \wryx\\  to  the 
thorax,  and  divides  in  that  cavitj  into  two  pieces  or  l)roii<#hi — one 
for  each  Inng.  Placed  in  front  of  the  a»soplm*niS  Z,  along  tlie 
middle  line  of  the  body,  it  is  round  and  tinn  in  front,  bnt  flat 
and  soft  behind,  and  is  always  i»erviou8  to  the  air.  Its  trans- 
Terse  width  is  abont  an  inch  in  the  male,  but  less  in  the  female. 
Its  fore  and  hinder  parts  differ  much  in  their  comiH>sition. 

The  firm  fore  part  of  the  tube  ccmsists  of  dense  fibrous 
membrane,  which  incases  separate  pieces  of  cnrtilaj^c  about  one 
sixth  of  an  inch  wide,  and  forming  three  fnurths  of  a  circle. 
Each  piece  has  its  convexity  directed  forwards  ;  and  the  whole 
lecp  ai)art  the  walls  of  the  tube.  Behind  where  the  tube  is 
flattened  it  is  constructed  by  fibrous  menibnme  (X,  Fig.  iii.) 
continuous  with  that  ccmtaiuing  the  pie(*es  of  cartilage  ;  and 
'beneath  it  is  a  layer  of  transverse  muscular  fibres,  together  with 
some  superficial  bundles  of  short  longitudinal  fibres. 

Lining  the  trachea  is  a  mucous  nKimbnuic  covered  with  a 
columnar  and  ciliated  c[)itheliiun ;  and  beneath  the  same  is  a 
laver  of  elastic  tissue  which  is  collected  into  binidles  in  the  flat 
part  of  the  tulie.  Many  glands  are  placed  beneath  the  mucous 
membrane;  and  the  largest  ocTUpy  the  back  of  the  tube  where 
some  are  external  to  the  fibrous  and  the  nmsculur  laver. 


DESClUrTlON  OF  PLATE  XXVIH. 


These  three  Figures  of  vertical  sections  of  Wxq  nose  will  indicate 
the  boundaries  of  that  cavity,  and  the  oi>enings  into  it. 

For  Figure  i.,  the  right  lialf  of  the  nasal  cavity  was  cut  through 
vertically,  and  the  septum  nasi  was  ivnioveil, — the  fore  part  of 
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the  skull  having  been  previously  detached  for  the  dissection  of 
the  phar}Tix. 

The  nose  was  sawed  through  on  the  left  of  the  septum  for 
Figure  ii. ;  and  pieces  of  the  middle  and  inferior  spongy  bones 
were  cut  out  to  render  evident  the  openings  into  the  meatuses. 

And  for  Figure  iii.  tlie  mucous  membrane  was  removed  from 
the  septum  nasi,  after  the  saw  had  been  carried  vertically  through 
the  left  nasal  fossa. 


BOUNDARIES  OF  THE  NASAL  CAVITY. 

Some  of  tlie  boundaries  appear  in  all  the  Figures,  and  the  same 
letters  of  reference  are  used  for  them. 


A.  Mi^ldle  part  of  tlic  roof  of  the 

iiasjil  foss:i. 

B.  Fore  part  of  the  roof. 
C   Jiack  of  the  roof. 

I).  Fh)or  of  the  nasal  cavity. 

E.  DIhitation  within  the  nostril. 

F.  Upper  spong}'  bone. 

G.  Middle  spongy  hone. 
H.   Lower  spongy  bone. 

I.    Upper  nieutiLs  of  the  nose. 
J.    Middle  meatus. 
K.  Lower  meatus. 
L.    Sphenoidal  sinus. 
M.  Frontal  .sinus. 


N.  Funnel-sha]>€d   prominence  of 

the  ethmoid  bone. 

O.  Aperture  of  the  na:jal  duct. 

P.  Opening  of  the  Eustachian  tube. 

Q.  Soft  palate  cut  through. 

H.  Descending  plate  of  the  ethmoid. 

S.  Vomer. 

T.  Cartilage  of  the  septum. 

L^.  Cartilage  of  the  ai>erture. 

V.  PliarMix. 

W.  Genio-hyo-glossus  muacle. 

X.  Epiglottis. 

Y.  Os  hyoides. 

Z.  Thyroid  cartilage. 


Each  half  of  tlie  nose  ca\'ity  is  a  flattened  space,  which  com- 
municates with  tlic  face  and  the  pharj-nx,  and  with  the  hollows  or 
sinuKos  in  the  surroumling  bones.  It  intervenes  between  the  base 
of  the  skull  and  the  mouth,  and  occupies  the  interval  between  the 
eve  sockets.  The  bones  of  the  face  and  skull  enter  into  its 
construction ;  and  the  boundaries  are  named  roof  and  floor,  inner 
and  outer  wall. 

The  floor,  D,  is  liorizontal  and  smooth ;  and  its  bony  frame- 
work consists  of  the  palate  pieces  of  the  upix?r  maxillar}'  and 
palate  bones. 

The  roof  reaches  from  the  nostril  to  the  posterior  naris,  and  is 
8loi)ed  before  and  behind.  Its  centre  is  fonned  bj  the  thin 
cribrifonn  plate  of  the  ethmoid,  A,  and  is  nearly  straight;  the 
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fore  part  is  made  nji  of  tlic  fnmtjil  nnd  njisal  1h»tr»s,  ami  ilio 
lateral  cart iluiri; ;  and  tlie  liindiT  \k\y\  in  iMiuudiMl  by  tlie  fiiiterit>r 
and  inferior  8nrfaees  (»f  tln^  ImkIv  of  ihc  splu^iioid,  with  tlio 
Bphcnoidal  sjKmiry  siml  juilate  boiKrs. 

The  inner  vjiU  is  the  se|iliini  or  ])nrtilinn  hot  ween  llie  fossa?  of 
opjwsite  hiides.  In  it  are  the  deseendinjj  i»l:ire  of  the  ethni4>id,  U, 
the  vomer,  S,  and  tlie  trianj^alar  eartihijre,  T. 

The  onter  wail  is  marked  hy  pnijectint^  osseous  i»it^ees  with 
snhjacent  liollows,  and  is  const  met  id  t»f  hovcral  h<»nes.  From 
before  back  the  follow inir  is  the  ordtr  <»f  hUffcssion,  viz. :  r»s  nasi, 
upper  jaw,  laehrynial,  cihnioi*!,  iiud  palair  heiirs,  wiih  the 
internal  ptery^nid  plate  of  ihe  spln-unid  hone.  IJclnw  tiie  nasal, 
in  front,  is  fcamd  the  hileral  rartilaLn'. 

The  widili  of  the  nasal  fossa  is  lar^^cr  In-low  than  above;  and  at 
the  floor  close  to  the  sr[itmii  is  the  ^n-eah-^t  spare  available  for 
]WLSsinjr  an  instrnnieiit  thronirli  tin*  cavity.  Across  the  iip]»er  pjirt 
of  the  fossa  the  spon^^y  bonis  pn»jcc't,  so  as  nearly  to  touch  tlie 
septnin.  Fii»ni  before  back  the  Iciii^ih  nicasiircs  abont  three 
inches  alonj*  tin?  Aikm*,  and  the  depth  amounts  to  two  inches  at 
the  centre. 

In  front  i<  the  o|)cnin;r  called  the  nostril:  this  is  an  elonj.'atod 
hole  which  is  surrounde«l  exer'j)t  lK*hiud  by  the  cartilajr*'  of  llie 
apcrtuiv,  U,  and  is  always  open.  For  the  distance  of  half  an  inch 
within  the  nostril  is  a  dilatation,  K,  hnye  euomrji  to  take  the  end 
of  the  finirer,  which  is  lined  by  skin  proviiled  with  hairs  or 
vibrissiP.  behind,  the  space  commmiicate^  wilji  the  phai'ynx  by 
tlie  posterior  naris  (IMate  .xxvi.). 

In  breathin*;  the  air  passes  onliuarily  throULfh  the  l(»wer  half 
of  the  nasal  f<»ssa,  luit  by  suitlinjr,  as  in  the  att'-mpt  to  recojxnisc 
faint  odours,  the  cunviit  can  be  directtul  upwards  to  the  re.:;ion 
where  the  olfactorv  nerve  ramili«s. 

Thniuirh  theh)wer  imrt  of  the  nasal  fossa  the  o]ieulir,''nf  tin-  Kus- 
t.nehian  ttibe,  l\can  be  n-aeln  d.  'I'o  enter  Ihat  lule  an  iiisirument 
should  have  the  requisite  sizt^  and  eiirvc,  and  should  be  ilinnted 
alonpr  the  floor  clos(»  to  the  .^epiinu  imlil  it  rea«-Iu  s  the  jmsterior 
naris:  then  the  point  is  to  be  tuiiuil  ui»\\anl>  and  ouiwar«ls  into 
the  aix»rtiire.  In  like  manner  a  flexible  tube  can  be  passed  throut^h 
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tlie  cavity  to  the  pharynx  for  the  purpose  of  conveying  liquid 
food  into  the  stomach. 

Blood  escaping  into  the  nasal    cavity  from  rupture  of  the 
vessels  of  the  mucous  lining  requires  to  be  confined  within  the 
space  when  the  loss  of  a  fresh  quantity  may  be  injurious  to  health 
or  endanger  life.    In  closing  the  nasal  fossa  the  posterior  naris  is 
stopped  first  by  a  plug  inserted  tlu-ough  the  mouth  in  the  follow- 
ing manner : — An  elongated  dossil  of  lint  or  cotton  wool  of  the 
size  of  the  opening  is  to  have  a  piece  of  silk  or  small  twine  tied 
around  the  middle,  so  as  to  leave  the  ends  about  a  foot  long. 
Next,  a  bit  of  wire  (not  too  stiff),  with  a  noose  at  the  end  and 
rather  curved  do>vnwards,  is  to  be  pushed  along  the  floor  of  the 
nose  and  behind  the  soft  palate  until  it  can  be  seen  through  the 
open  mouth.    One  of  the  string  ends  should  be  inserted  through 
the  noose  with  a  pair  of  forceps,  the  other  being  retained  in  the 
left  hand.    By  withdrawing  the  wire  the  string  will  be  brought 
out  through  the  nostril ;  and  by  means  of  that  piece  of  string  the 
plug  can  be  dragged  through  the  mouth,  and  round  the  soft  palate 
with  the  aid  of  the  left  fore  finger  to  the  posterior  naris.     The 
two  strings  may  be  then  tied  between  the  nose   and  mouth. 
Finally  to  complete  the  ch)sure  of  the  nasal  cavity  the  nostril  is  to 
have  a  plug  inserted  into  it. 

"Wlien  the  surgeon  considei's  the  bleeding  not  likely  to  return  the 
plugs  are  to  be  taken  away.  For  the  removal  of  the  anterior  one 
the  proceeding  is  simple,  but  the  posterior  has  to  be  taken  out 
through  the  mouth  in  this  way : — The  knot  being  untied,  the  plug 
is  to  be  dislodged  from  its  position  by  pulling  do\Miward8  and 
backwards  with  a  forceps  the  string  in  the  mouth;  and  tliat 
body  is  then  to  be  conducted  round  tlie  soft  palate  to  the 
exterior. 

SPONGY  BONES  AND  THE  MEATUSES. 

Three  curved  bones.  Fig.  i.,  project  into  the  nasal  cavity  from 
the  outer  wall ;  they  are  named  from  their  form  spongy  or  turbi- 
nate ;  and  from  tlieir  position,  upper,  middle,  and  lower.  These 
osseous  pieces  do  not  extend  the  whole  length  of  the  outer  wall, 
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but  are  confined  to  a  part  limited  by  two  lines  continued  up- 
TTiirda — one  from  the  front  and  the  other  from  the  hack  of  the 
hard  palate. 

Tlie  vjtjier  spongi/  bone,  F,  is  a  process  of  the  lateral  mass  of  the 
OS  ethmoides ;  and  it  occupies  the  posterior  half  of  the  interval 
before  mentioned. 

The  miilille  spongy  hone,  0,  is  also  a  process  of  the  ethmoid, 
and  forms  the  lower  curved  edge  of  the  lateral  mass  of  that 
bone:  usually  it  reaches  all  across  the  space  included  by  the  two 
vertical  lines. 

The  inferior  spmgi/  bone,  H,  one  of  the  facial  bones,  is  larger 
than  the  othora,  and  its  length  rather  exceeds  the  limits  of  the 
space  referred  to. 

The  spongy  bones  are  thin  and  brittle ;  and  as  they  are  convex 
on  the  inner  surface  and  concave  on  the  outer,  chanuek  or  mea- 
tuses exist  between  them  and  the  wall  to  which  they  are  attached. 
They  are  covered  by  the  mncons  membrane,  and  afford  greater 
Bnrfitce  for  the  ramifications  of  the  nerves  and  bloodvessels. 

The  meatuses.  Fig.  i.,  are  the  lengthened  spaces  between  the 
spongy  bones  and  the  outer  wall ;  and  they  are  the  same  in  num- 
ber as  those  bones.  Occasionally  there  is  a  ntdiment  of  a  fourth 
space  above  the  rest,  as  in  Fig.  ii. 

The  upper  meatus,  I,  less  deep  and  long  than  the  others,  com- 
municates with  the  posterior  ethmoidal  cells  by  an  aperture  or 
apertures  at  the  fore  part  (Fig.  ii.). 

The  middle  meatus,  J,  has  several  openings  in  it  from  hollows 
in  the  surrounding  bones;  and  in  Fig.  ii.  tlie  middle  spongy  bone 
ie  represented  cut  through  to  show  the  apertures.  At  the  front 
of  the  meatus  is  an  elongated  eminence,  N,  of  the  ethmoid  bone, 
with  two  grooves,  one  before  and  the  other  behind  it:  the  anterior 
groove  leads  upwards  into  the  frontal  sinus,  M,  and  the  })OGterior 
opens  into  the  anterior  ethmoidal  cells.  Close  above  the  lower 
part  of  the  prominence  referred  to,  and  midway  between  the 
letters  J  and  N  is  the  small  round  hole  of  the  antnun  maxillare. 

The  inferior  meatus,  K,  receives  the  ductus  ad  nasum  ;  and  to 
this  the  lower  spongy  bone  will  require  to  be  cut  through  in 
front.      In  the  dried  bone  the  canal  for  tlie  tears  has  a  wide  fan- 
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iiel-sha|)e(i  end  in  the  meatus ;  bnt  in  the  recent  state  a  piece  of 
the  lining  meinl>rane  of  the  nose  is  stretched  over  the  aperture 
fonniug  a  valve  for  it,  and  leaves  only  a  small  oblique  passage  for 
the  tears.  In  the  Figui*c  the  size  of  the  opening,  0,  is  to  be  seen. 
Usually  the  flap  closes  the  a[)crture,  and  prevents  air  from  being 
driven  out  of  the  nose  into  the  lachrymal  canals.  An  instmment 
entering  the  duct  from  below  must  necessarily  injure  the  valve. 

One  sinus,  viz.,  that  of  the  body  of  the  sphenoid  bone,  L,  docs 
not  oiyen  into  a  meatus :  its  a})erture,  which  is  rather  large,  may 
be  seen  on  the  slanting  hinder  pail  of  the  roof. 

THE  MCCOUS  MEMBKANE  AND  THE  BLOOD  VESSELS. 

The  mucous  membrane,  named  pituitary  and  Schnciderian^ 
clothes  the  cavity,  uniting  with  the  periosteum  of  the  bones,  and 
joins  the  skin  in  front,  and  the  lining  of  the  pharynx  posteriorly. 
It  is  continued  over  the  foramina  transmitting  vessels  and  nerves 
into  the  cavity,  so  as  to  close  them  ;  but  it  sinks  into  the  apertnrea 
leading  into  the  sinuses  in  the  suiToundhig  hones,  and  lines  those 
air  spaces,  whilst  it  diminishes  somewhat  the  size  of  tlieir  o])eningfl. 
Through  the  nasal  duct  it  is  continued  upwards  to  the  lachrymal 
sac,  and  fonus  below  a  thin  valve,  (),  which  shuts  tlie  opening. 

In  the  lower  half  of  the  nasal  cavitv  tlie  membrane  is  thick 
and  vascular,  particularly  over  the  septum  nasi  and  the  lower 
spongy  bune ;  and  it  increases  the  surface  of  the  latter  by  being 
prolonged  from  the  lower  margin.  Its  epithelium  is  columnar 
and  ciliated,  except  in  the  dilatation  near  the  nostril  where  it 
joins  the  epidermis  and  is  laminar :  at  this  same  spot  it  is  pro- 
vided with  papillas,  and  with  long  hairs  or  vibriss8B.  Large 
mucous  glands  abound  in  the  lower  jmrt  of  the  nose,  and  their 
apertures  cover  the  surface. 

In  the  uj>i)er  part  of  the  nose  the  mucous  layer  is  less  thick 
and  vascular,  and  is  of  a  yellowish  colour.  The  epithelium  is 
thick,  esi)ecially  over  the  olfactory  region,  and  is  laminar  according 
to  Bowman ;  though  other  observers  state  that  it  is  ciliated  at 
spots,  and  is  columnar.  The  glands  aro  numerous.  In  the 
olfactory  region  these  resemble  the  sweat  glands  of  the  skin,  and 
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Open  in  rows  between  the  nerve  Lranchos:  their  lonjj  thu-ts  arc 
lined  by  scaly  epithelium. 

Bloodveasels.  As  the  artorivs  are  not  injec*t4Hl,  siilVice  it  to  sny 
that  thev  are  derived  eliieflv  from  the  internal  niaxiilarv,  and 
come  throujDfh  the  sphenD-pahitine  Inranien.  A  fc'w  i-nter  thmnj^'li 
tlic  apertures  in  tlic  raof  from  the  ojihtliahnic  artiTV;  and  near 
the  nostril  are  branches  of  tlie  faciaL  In  {\w  \M\\\i\\vy  niomhrane 
thev  form  a  network;  and  on  the  snrfaee  an<l  free  edict's  of  the 
two  lower  s^wngy  bones  they  ramify  in  plexuses   beneutli   tlie 

membrane. 

The  veins  accompany  the  arteries,  and  form  larire  venous 
plexuses  on  the  septum  nasi  and  the  middle  and  lowirr  spongy 
bones.  Throujjrh  the  apertures  in  the  crihriform  plate  of  the 
ethmoid,  the  veins  of  the  nasal  cavity  eomnmnicate  with  those  in 
the  cranium. 

THE  OLFACTORY  Ui:«JlON  ANJ)  TlIK  NASAL  XKUVLS. 

In  the  mucous  membrane  at  the  top  of  the  na.-sal  cavity  the 
olfactory  nerve  eml.s,  and  the  power  of  .smellinj;  rt'sidcs.  T«»  this 
part  the  term  olfactory  rejj^idn  lias  been  appliiMl  by  Mr.  Mownian. 
Its  situation  is  under  tlie  cribriform  plate  of  Iho  etlmn)iil  bono; 
and  it  extends  down  for  about  an  inch  on  the  scplum  nasi  and 
the  outer  walL 

Over  the  limits  of  this  ix'irion  tlu?  mucous  membrane  is  thin,  as 
before  said,  with  thick  scaly  ejatlu'liiim,  and  the  ^Hantls  are  like 
Bweat-glands.  The  vessels  coiisinict  a  network  in  tin*  adult ;  but 
in  the  foetus  Mr.  Bowman  fouml  on  inji.-rlinir  tluni  loops  here 
and  there  with  enlargements,  su«^*^osiinj(  to  him  the  i«lca  of  rudi- 
mentary papilhe. 

Olfactory  mrre, — The  oflsels  of  the  olfactory  nrrve  enter  the 
nose  through  the  foramina  in  the  cribrif(»rm  [jlate  (»f  the  ethmoid 
bone;  and  i>enetrating  the  mucous  nu'mbranc  they  divide  and 
subdivide  in  a  plexiform  manner  till  they  are  reduced  to  the 
necessary  degree  of  fineness;  but  the  mcKle  of  rndin^^  of  ii»c 
nerve  filaments  is  not  known.  I'ecrent  researches  (Scliultze)  |)oint 
to  the  ending  of  the  branches  in  olfactory  or  nerve-cells,  which 
resemble  somewhat  columnar  epithelium,  and  project  to  the  free 
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surface  amongst  the  cells  of  the  epithelium.*  In  their  structure 
the  nen-e  fibrils  resemble  the  sympathetic  more  than  other  nerves, 
for  they  are  granular,  and  are  provided  with  oval  corpuscles  which 
become  visible  on  the  addition  of  acetic  acid. 

Upon  this  nen'e  the  ix)wer  of  recognising  odours  dei^ends.  In 
ordinary  breatliing,  when  the  air  traverses  chiefly  the  lower  half 
of  the  nasal  cavity,  faint  odours  fail  to  give  indication  of  their 
presence;  but  if  the  air  is  carried  upwards  into  the  olfactory 
region  by  sniffing,  the  odorous  particles  diffused  in  the  air  will  be 
detected,  because  they  are  brought  more  completely  into  contact 
with  the  ner^'es.  Touchmg  the  olfactory  region  with  a  solid  body, 
as  with  a  probe,  does  not  excite  the  sensation  of  smell ;  but  disease 
of  the  brain  sometimes  gives  origin  to  supposed  offensive  odours. 

Fifth  nerve, — Through  the  following  offsets  of  the  first  and 
second  trunks  of  the  fifth  nerve,  the  pituitary  membrane  is 
supplied. 

The  nasal  nerve  of  the  ophthalmic  trunk  ramifies  in  the  fore 
part  of  the  cavity  from  the  roof  to  the  nostril ;  and  acts  as  the 
guardian  nerve  of  the  anterior  opening  by  endowing  the  part 
referred  to  with  great  sensibility.  Irritation  of  the  anterior 
portion  of  the  nasal  cavity  gives  rise  tlirough  this  nerve  to  the 
reflex  act  of  sneezing,  with  the  view  of  dislodging  the  unusual 
stimulus  by  a  strong  current  of  air  rapidly  expelled. 

The  spheno-palatine  brandies  of  the  upper  maxillaiy  nerve 
furnish  offsets  through  Meckel's  ganglion  to  all  the  remainder  of 
the  cavity :  these  branches  pass  for  the  most  part  through  the 
sphcno-palatinc  foramen.  Common  sensibility,  and  the  nutrition 
of  the  mucous  membrane,  are  dependent  uj^wn  this  trunk  of  the 
fifth  nerve. 

*  Manual  of  Human  Microscopic  Anatomy.     By  A.  Kolliker.     Lond.  1860, 
p.  604.     In  this  work  reference  is  given  to  the  writings  of  Hen  Scliultze. 


DESCRIPTION  OF  PUTE  XXIX. 


This  Fignrc  illustrates  the  dissection  of  the  i)osterior  part  of 
the  periiiKuin. 

Boundaries  of  the  perinrrum. — The  |H;rinajal  spju'e  corrcsprmda 
^th  the  outlet  of  the  i)elvis.  It  is  liinitc<l  in  front  by  Uic  syni- 
pliysis  pubis  ;  behind  by  the  tip  of  the  ('ocryx  with  tlic  ^reat 
gluteal  muicles  ;  and  on  eacli  side  by  the  pubic  arch  and  the 
gpreat  sacro-sciatic  li^^ament. 

Depth. — ^The  perinseum  reaches  into  tlie  jX'ilvi.s  as  far  aa  the 
recto-Tesical  fascia,  which  forms  tlie  partition  lietwecn  tlic  pori- 
nieumand  the  pelvic  cavity  (Plate  xxxix.) ;  and  ils  thin  soptal 
piece  of  fascia  is  directed  obliquely  downwards  and  inwards  the 
measurements  to  it  from  the  surface  of  the  Ifody  will  vary  at  dif- 
ferent spots.  In  front  near  the  imhan  the  dci)th  of  the  spiice  is 
about  an  inch,  but  behind  it  amounts  to  three  inches  by  the  hide 
of  the  rectum. 

Division  into  two. — In  this  rep:ion  as  above  defined  arc  con- 
tained in  the  male  the  excretorv  tubes  for  the  f<rvs  and  urine. 
A  transverse  line  lialf  an  inch  in  front  of  the  anus  divides  it  into 
two,  viz.,  a  posterior  or  rectal,  and  an  anterior  or  urethral  \Mxvt, 

POSTERIOR  PART  OF  THE  PERIN.KUM. 

In  the  hinder  part  of  the  periniLMun  lies  the  rectum,  but  as  the 
gut  does  not  occupy  all  the  space  between  the  Iniues,  there  is  a 
hollow  on  each  side,  tlie  ischio-rectal  fossa,  which  is  filled  with 
fat^  and  contains  some  vessels  and  nerves.  On  the  leil  side  the 
boundaries  of  the  space  may  be  defined  ;  and  on  tite  ri<^ht,  the 
vessels  and  nerves  may  be  brought  into  view,  as  in  the  Plate. 

To  begin  the  dissection  raise  the  skin  from  the  iK)sterior  jiart 
of  the  space  by  means  of  a  transverse  cut  at  the  front  of  the  anus, 
and  of  a  longitudinal  one  carried  backwards  from  the  other,  around 
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the  anus,  to  the  coccyx.  In  reflecting  outwards  the  flaps  of  in- 
tegument from  the  middle  line  the  skin  will  be  found  to  be  very 
thin  near  the  anus,  and  very  adherent  to  the  corrugator  and 
sphincter  muscles,  so  that  without  care  the  fleshy  fibres  will  be 
removed  mth.  it.  From  the  front  and  back  of  the  sphincter  a 
fleshy  slip  is  to  be  followed  on  each  side  into  the  subcutaneous 
fatty  layer. 

Next  remove  the  fat  and  the  small  vessels  and  nerves  from  the 
ischio-rectal  fossa  on  the  left  side,  regard  being  had  only  to  the 
trunks  of  the  pudic  vessels  and  nerve  on  the  outer  boundary. 
And  then  trace  through  the  fat  in  the  right  hollow  the  small 
vessels  and  nerves,  as  in  the  Plate. 

Rectum,  About  the  lower  three  inches  of  the  large  intestine  is 
contained  in  the  periujeum.  This  part  of  the  gut  rests  on  the 
end  of  the  sacrum  and  on  the  coccyx.  Whilst  the  rectum  touches 
the  bones  it  is  straight  in  its  direction  ;  but  at^  the  end  of  the 
spinal  column  it  is  bent  backwards,  and  ends  at  the  surface  in  the 
anal  aperture.  It  is  not  of  uniform  size,  for  at  the  anus  it  is  nar- 
rowed much  by  the  sphincter  muscles,  but  an  inch  higher  it  is 
swollen  into  a  sinus.  This  dilatation  is  enveloped  by  the  levator 
ani  muscle,  C,  on  each  side. 

Commonly  there  are  rounded  swellings  of  a  bluish  colour  pro- 
jecting from  the  interior  of  the  gut,  which  are  denominated 
internal  piles  or  haemorrhoids ;  these  are  formed  out  of  dilated 
veins  in  this  manner.  Within  the  internal  sjAincter  the  middle 
haemorrhoidal  arteries  and  veins  form  loops  around  the  intestine 
under  the  mucous  membrane,  having  an  arrangement  peculiar  to 
this  part  of  the  alimentary  passage.*  From  time  to  time  parts  of 
these  loops  become  dilated  ;  and  in  this  state  they  form  small 
tumours  which  are  forced  down  together  with  the  mucous  mem- 
brane through  the  sphincter  by  the  straining  eflPorts  to  expel  the 
contents  of  the  rectum ;  and  they  carry  with  them  some  of  the 
intermingled  arterial  loops.  After  a  still  longer  interval  the  canal 
of  the  vein  becomes  obliterated  by  a  solidified  fibrinous  clot,  and 

*  The  arrangcmeut  of  these  vessels  and  their  disposition  in  hfemorrlioidB 
have  been  dellueated  in  a  Work  on  Diseases  of  the  Rectum,  by  Richard 
Quain,  F.R.S.     Lond.  1854. 
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the  fiubiuacoiis  areolar  tissue  outside  l)ocoiniu(^  thickenecl,  the 
whole  forms  a  firm  dense  fleshv-lodkinj'  mass.  Of  coui*se  the 
number  aud  size  of  tlie  piles  will  be  proportiuued  to  tlie  enlarge- 
ment of  the  veins,  and  the  extent  to  which  the  Ioo[»s  have 
descended.  If  their  removal  is  desired,  some  means,  suoh  as 
ligature,  which  would  arrest  the  flow  of  blood,  slumld  l>e  hod 
recourse  to ;  for  as  the  veins  are  deprived  of  valves  tlie  swellings 
should  not  be  cut  off  because  the  ends  of  the  arterial  and  venous 
loops  would  remain  open  to  bleed  into  the  intestine. 

Muscles  of  t/ie  rectum.  Tliree  muscles  surround  tlie  lower  end 
of  the  intestine,  and  are  employed  in  diniinishin<^  its  oi)ening.  A 
fourth  elevates  and  constricts  the  gut. 


A.  Spbinctcr  ani  intern  us. 

B.  Sphincter  ani  cxtcrnuii. 

C.  Comigator  cutis  ani. 


^.  Lcvatur  ani. 

E.  Glutuus  maxinms. 


The  internal  sphinrler,  A,  is  a  narrow  band  of  pale  circular 
fibres  around  the  extremity  of  the  rectum,  whicli  is  continuous 
with  the  circular  fibres  of  the  gut.  About  a  (piartcr  of  an  inc^li 
in  width  at  the  surface,  it  is  distinct  from  the  external  sphin(^ter, 
B ;  and  on  the  intestine  it  extends  downwanls  half  an  inch, 
joining  the  muscular  coat  of  that  tul>e. 

This  muscle  assists  in  closing  the  anu!=^  and  its  action  on  that 
aperture  is  involuntary'. 

Corrvgalor  cutis  aniy  C. — SuiKirficial  to  the  internal  sjihiiicter 
is  a  thin  stratum  of  inv(»Iuntarv  nniscular  fibres  to  which  1  have 
given  the  above  name.*  This  snlK'Htnuoous  Inycr  cxtcn«ls  aroinid 
the  anus,  but  only  a  part  on  the  right  side  has  been  dch'ncatcil. 
It  begins  rather  external  to  the  i»rcccding  si)!iinctcr  ;  and  the 
fibres  converging  enter  the  anus,  and  end  in  the  submucous  tissue 
inside  the  internal  s|>hincter.  It  forms  a  thin  layer  around  the 
anus,  which  is  closely  miitcd  lo  the  skin. 

"When  the  fibres  contract  they  c(»rrngate  the  skin  around  the 
anus,  throwing  it  into  lines  mdiating  from  the  a|)erture. 

*  This  luiuclo  was  noticed  by  nic  in  1854.  I  have  not  fuuiul  liithcrto  any 
n-fervace  to  it  in  works  of  Anatomy.     It  is  constantly  present. 

K  2 
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The  external  sphincter^  B,  surrounds  the  end  of  the  rectum  with 
a  thin  muscular  layer  about  an  inch  in  width,  which  is  fixed  in 
front  and  behind.  The  hinder  part  is  attached  bj  fibrous  tissue 
to  the  back  of  the  coccyx  near  the  tip,  and  blends  largely  with  the 
subcutaneous  areolar  tissue  on  each  side  :  in  the  Figure  this  part, 
which  is  not  always  very  evident,  has  been  cut  and  reflected.  In 
front,  where  the  muscle  is  also  wide,  it  is  inserted  into  the  central 
point  of  the  pcrinaDum,  and  on  each  side  it  joins  the  subcutaneous 
fatty  layer  by  a  rather  wide  slip. 

This  muscle  shuts  the  anus  and  raises  the  skin  around  that 
opening.  Through  the  close  union  of  this  muscle  and  the  corm- 
gator  with  the  dermis,  every  alteration  in  the  condition  of  their 
fibres  is  accompanied  by  movement  of  the  skin  ;  and  so  ulcers  near 
the  anus  become  very  painful.  Before  rest  can  be  obtained  and 
the  healing  process  established,  the  muscular  fibres  require  often- 
times to  be  divided.  Ordinarily  the  muscle  is  kept  in  a  state  of 
contraction  through  the  influence  of  the  spinal  cord,  and  it  is 
relaxed  only  at  the  time  of  passing  the  feces ;  but  tliere  exists  also 
some  voluntory  power  over  the  action  of  the  muscle.  When  the 
spinal  cord  is  injured  the  muscle  passes  from  a  tonic  state  to  one 
of  paralysis ;  and  in  long-continued  exhaustive  disease,  as  fever, 
it  may  become  powerless,  so  as  to  allow  of  the  feces  escaping 
involuntarilv. 

The  hvator  ant,  D,  forms  with  the  muscle  of  the  opposite  side 
a  fleshy  diaphragm  in  the  outlet  of  the  pelvis.  It  is  attached 
above  to  the  inner  surface  of  the  os  innominatum — partly  to  bone 
and  partly  to  the  recto- vesical  fascia  and  the  triangular  ligament 
(Plate  xxxviii.).  The  fibres  descending  are  inserted  into  the  tip 
of  the  coccyx ;  into  the  side  of  the  rectum,  blending  with  the 
sphincter ;  and  before  and  behind  the  gut  the  muscles  of  opposite 
sides  are  joined.  Tlie  fleshy  stratum  formed  by  the  two  muscles 
closes  the  outlet  of  the  pelvis  behind  the  triangular  ligament,  and 
is  convex  downwards  :  through  it  the  rectum  is  transmitted.  Its 
under  surface  looks  to  the  ischio-rectal  fossa,  and  the  upper  touches 
the  recto-vesical  fascia.  The  origin  of  the  muscle  is  best  seen  in 
the  Plate  of  the  side  view  of  the  pelvis  before  referred  to. 

The  chief  action  of  the  muscle  is  to  raise  and  restore  to  its 
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place  the  lower  end  of  the  recluin  after  this  lias  been  protruded 
in  defecation.  It  supiiorts  also  the  iHilvic  viscera,  and  conipresscfl 
the  tnbe  of  the  nrcthra  bvits  anterior  fihrt's. 

lachio-rectal  fossa,  TIh'r  hollow  is  so  ealle<l  from  its  ]K)sition 
between  the  hi])-bone  and  the  rectum.  Its  extent  ow  the  surface 
of  the  body  is  marked  by  a  line  opyK)site  the  tip  uf  the  coccyx  in 
one  direction,  and  the  fore  ]«irt  (if  the  anus  in  the  other.  After 
dis.section  it  appears  as  a  somewhat  conical  interval,  whicli  is 
wide  behind  and  narrow  before,  and  decreas(^s  iu  breadth  as  it 
sinks  into  the  |)elvis.  Pn>m  before  bwrk  it  measuR^s  about  two 
inches.  Along  the  side  of  the  pelvis  its  (lci»th  amounts  to  two 
inches.    Across  it  is  about  an  inch  wide  under  the  inte<(uuient.s. 

Its  outer  boundary  is  vertical,  and  consists  of  the  i>elvis  with 
the  internal  obturator  muscle  covered  by  fascia.  1'he  inner  wall, 
very  oblifpie,  is  fonncd  by  the  levator  aui,  I),  and  the  external 
sphincter,  B;  this  surface  is  covered  by  a  thin  fas(.*ia.  In  front  is 
the  triangular  ligament  of  the  perinaMun,  l^'hind  lies  the  gluteus 
niaxinius,  K;  and  deeper  still  is  the  sjicro-si'iatic  ligament. 

Vessels  and  non'es  jiass  through  the  sjKice.  Ou  the  outer 
wall  lies  the  internal  pudic  ailery,  a :  it  !*;  (Mmtaiued  iu  a  sheath 
of  fascia,  which  keeps  it  in  place;  and  it  is  accompanied  by  two 
veins  and  the  pudic  nerve.  Posteriorly  the  vessel  is  i»laced  about 
one  incli  and  a-half  from  the  surface  of  the  ^ailiic  arch,  but  towards 
the  front  of  the  fossa  only  half  an  inch  from  the  edge  of  tlic  bone. 
Crossing  the  space  (left  side)  from  the  pudic  trunks  are  the  infe- 
rior ha>morrhoidal  vessels,  b,  and  the  inferior  luemorrhoidal  nerve, 
3,  which  distribute  bnmches  to  the  lower  end  of  the  gut.  At  the 
front  of  the  hollow,  close  to  the  outer  wall,  lie  the  two  sui)erfi- 
cial  perimeal  nerves,  I  and  2,  with  the  superficial  jK'rinseal  artery 
sometimes:  these  pass  forwards  to  the  anterior  half  of  the  peri- 
na^um.  Behind,  near  the  eotryx,  another  small  nerve,  5,  may  be 
recognised  :  this  is  an  offset  from  the  fourth  sacnd  ti>  the  extre- 
mity of  the  rectum,  and  the  tegmnents.  AVinding  round  the 
Iwrder  of  the  gluteus  maximus  at  the  buck  of  the  sjKiee,  are  sui)er- 
ficial  branches  of  the  sciatic  vessels  and  nerve. 

A  granular  fat  fills  the  hollow  and  supports  the  gut.  Its  defi- 
ciency in  emaciated  bodies  causes  a  surface-de[avs>ion  on  the  side 
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of  the  anus.  Abscesses  are  prone  to  form  in  it,  which  manifest  a 
striking  tendency  to  leave  sinuses  or  fistulse*  behind  them.  The 
different  conditions  of  these  sinuses  have  received  special  names. 
If  a  sinus  oi>ens  into  the  lower  part  of  the  gut  as  well  as  on  the 
skin,  having  thus  an  inner  and  an  outer  orifice,  it  is  said  to  be  a 
complete  fistula.  Supposing  the  abscess  to  discharge  its  contents 
on  the  surface  of  the  body  in  tlie  usual  way,  the  sinus  remaming 
is  named  an  incomplete  external  fistula ;  and  if  it  bursts  into  the 
gut  through  the  inner  boundary  of  the  ischio-rectal  fossa  without 
opening  externally,  the  passage  remaining  is  called  a  blind  in- 
ternal fistula.  When  abscesses  enter  the  gut  they  pierce  the 
levator  ani  and  the  intestinal  wall,  and  usually  at  a  spot  about  an 
inch  from  the  anus.  These  burrowing  passages  need  to  be  laid 
open  before  they  will  heal,  like  sinuses  in  the  groin ;  and  in  slit- 
ting with  a  knife  those  that  pierce  the  gut,  the  levator  ani,  the 
external  sphincter,  and  the  intestine,  will  have  to  be  divided.* 

Bloodvessels  of  tJie  posterior  part  of  the  perinmim.  The  small 
arteries  and  veins  supplying  the  lower  end  of  the  rectum,  are 
derived  from  the  pudic.  Some  others  are  distributed  in  the  in- 
teguments by  the  sciatic  vessels. 


a.  Pudic  aiicry. 

h.  Inferior  hamorrlioidal. 


e,   A  second  hsemorrhoidal 

branch. 
d.  Branches  of  the  sciatic. 


The  pudk  artery^  a,  an  offset  of  the  internal  iliac  in  the  pelvis, 
enters  the  pcrinasum  tlirough  the  small  sacro-sciatic  notch,  and 
ascends  through  this  region  to  end  in  the  penis  or  tlie  clitoris, 
according  to  the  sex.  In  the  hinder  part  of  its  course  the  vessel 
lies  in  the  ischio-reCtal  fossa,  and  gradually  becomes  more  super- 
ficial in  front,  as  before  said.  It  is  accompanied  by  two  veins,  by 
the  trunk  of  the  pudic  nerve  which  is  deeper  than  it,  and  by  the 
the  perinaeal  branch  of  the  same  nerve  which  is  nearer  the  surface. 

*  Mr.  Marshall  has  proposed  that  these  sinuses  should  be  cauterized  by  a 
wire  heated  by  galvanism,  with  the  view  of  preventing  secondary  haemorrhage. 
See  a  paper  in  Vol.  xxxiv  of  the  Transactions  of  the  Roy.  Med.  Chir. 
Society. 
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The  anterior  part  of  the  vessel  apix^ars  in  Plate  xxxi.    In  this 
part  of  its  course  it  gives  the  following  branch  to  the  rectum. 

The  inferior  hajnorrhoidal  artery,  b,  crosses  the  centre  of  the 
iscliio-rectal  fossa,  and  divides  near  the  gut  into  ]>ranches  for  the 
nipplj  of  the  muscles,  the  integuments,  and  Die  fat.    One  or  two 
of  its  offsets  run  forwards  to  the  teguments  in  front  of  tlie  ischio- 
rectal fossa.    The  artery  may  be  represented  by  two  pieces,  as  in 
the  Plate. 

Pudic  t^ns.  Two  veins  accompany  the  pudic  arter}',  and  tliey 
receive  from  the  ischio-rectal  fossa  small  veins,  wliich  are  com- 
panion branches  of  the  hsemorrhoidal  arten'. 

Sciatic  artery.  Branches,  </,  of  this  artery  come  to  tlie  surface 
jroand  the  gluteus :  most  of  them  end  in  the  intognments,  but 
^»omc  enter  the  muscular  fibres.    Veins  run  witli  the  arteries. 

Nerves  iii  th^  jwsterior  ]jart  of  the  perinfrum.  Nerves  from  tlirce 
sources,  viz.,  sacral,  pudic,  and  small  sciatic,  are  met  with  in  the 
5schio-rcctal  fossa. 


1.  Anterior  supt^rficial  pcriii.Tal. 

2.  Posterior  8ii|N!rflcial  ]ii^riiia>al. 

3.  luferior  ha'iiiorrhoidul. 


4.  BrnnolMs  of  iho  small  s<Matic. 

5.  Hraiu'li  of  t)i<^  fmirtli  Niicrul. 

6.  Ilraiichi'.s  of  the  lower  wuTal 

luTves. 


The  pudic  nerve  is  a  branch  of  the  sac-nil  plexus,  and  accom- 
panies the  artery  of  the  siime  name,  distributing  olfsets  like  it 
for  the  most  part.  In  the  posterior  half  of  the  {>crinieum  the 
nerve  lies  deeix.*r  than  the  artery  (Plate  xxxi.),  and  furnishes  the 
two  following  branches  : — 

The  inferior  hamorrhoidal^  3,  runs  with  the  artery  of  the  same 
name  across  the  ischio-rectal  fossa,  and  ends  in  the  external 
sphincter  muscle  and  the  integuments.  Some  offsets  are  directed 
forwards  to  the  fore  part  of  the  i)erinaium. 

The  perineal  branch  of  the  pudic,  of  larger  size  than  the  ])ieee 
of  the  trunk  continued  to  the  penis,  furnishes  all  the  remaining 
nerves  of  the  perinteum.  It  begins  about  half  way  along  the 
fossa,  and  becoming  superficial  to  the  artery  splits  into  cutaneous, 
muscular^  and  genital  offbcts : — ^ 
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Only  the  two  cntaneons  offsets  are  now  dissected  in  part :  th^ 
are  named  superficial  peiinseal,  anterior,  1,  and  posterior,  2,  and 
are  contained  for  a  short  space  in  the  ischio-rectal  fossa,  as  they 
course  forwards  to  end  in  the  scrotum. 

Sacral  nerves.  A  branch  of  the  fourth  sacral  nerve,  5,  pierces 
the  fibres  of  the  levator  ani  near  the  tip  of  the  coccgrz,  and  is 
distributed  to  the  external  sphincter  and  the  integuments. 

Altogether  behind  the  ischio-rectal  fossa  one  or  two  other  small 
branches  of  the  sacral  nerves  will  appear  (according  to  the 
extent  of  the  dissection)  by  the  side  of  the  coccyx :  they  pierce 
the  fibres  of  the  gluteus  maximus,  and  ramify  in  the  integuments. 

Small  sciatic  iierve.  Cutaneous  branches,  4,  of  this  nerve  wind 
round  the  gluteus  muscle  to  reach  the  integuments  near  the 
sacrum  and  coccyx. 

In  the  posterior  half  of  the  perinaeum  the  first  incisions  in  the 
lateral  operation  of  lithotomy  ai*e  begun.  With  the  view  of 
opening  a  way  down  to  the  urethra,  and  of  securing  an  aperture 
in  the  integuments  large  enough  for  the  free  use  of  the  forceps 
and  the  extraction  of  the  stone,  the  operator  sinks  his  knife 
through  the  skin  just  in  front  of  the  anus,  and  carries  it  down- 
wards and  backwards  as  far  as  midway  between  the  anus  and  the 
ischial  tuberosity.  In  this  first  stage  of  the  operation  the  knife 
should  be  kept  in  the  middle  of  the  ischio-rectal  fossa,  and  should 
be  made  to  penetrate  more  deeply  behind  than  in  front.  Neces- 
sarily the  hsemorrhoidal  vessels  and  nerves  crossing  the  fossa 
must  be  cut  as  the  hollow  is  laid  open.  If  the  incision  in  the 
skin  is  too  near  the  anus  the  rectum  may  be  cut,  and  if  it  is 
taken  close  to  the  bone  externally  the  pudic  artery  may  be 
injured.  In  the  usual  adult  state  of  the  parts  the  pudic  vessels 
cannot  well  be  reached,  but  in  a  child  in  whom  the  bones  are 
undeveloped,  or  in  a  man  with  a  very  narrow  pelvic  outlet,  the' 
artery  might  be  wounded  at  the  fore  part  of  the  fossa,  where  it 
becomes  much  more  superficial.  The  rectum  will  usually  remain 
untouched  in  the  living  body,  supix)sing  it  to  have  been  pre- 
viously freed  from  its  contents,  by  pressing  it  inwards  away  from 
the  scalpel  with  the  fore  finger  of  the  left  hand. 
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Witiiin  a  distance  of  three  inches  fi*om  the  anus  the  gnt  may 
be  cuty  where  disease  renders  an  o{Xiration  necessary,  without  fear 
of  passing  the  limits  of  the  perina)um,  and  entering  the  cavity  of 
the  pelyis.  Should  the  lower  end  of  the  rectum  be  removed  tlie 
sphincters  and  levator  ani  would  be  destroyed,  and  an  inability  to 
control  the  passing  of  tlie  feces  would  necessarily  follow  such  an 
o|)eration. 


DESCRIPTION  OF  PLATE  XXX. 


The  superficial  fascia,  muscles,  vessels,  and  nerves  of  the 
anterior  half  of  the  ixirinaeum,  are  delineatetl  in  this  Fi^aire. 

Supposing  this  dissection  follows  that  in  Piute  xxix.,  it  may  l>e 
executed  by  raising  laterally  the  skin  by  means  of  a  central  longi- 
tudinal incision  from  the  scrotum  to  a  transverse  cut  in  front  of 
the  anus.  For  the  reflection  of  the  Hubiaitaneous  fatty  layer  air 
shonld  be  blown  beneath  it,  on  each  side,  by  means  of  a  blow- 
pipe inserted  tlirough  it  at  the  fore  part  of  the  ischio-rectal  fossa ; 
and  then  an  incision  sliould  be  made  through  the  fat  along  the 
track  of  the  air. 

On  the  left  side  throw  outwards  the  fatty  layer  to  show  its 
hinder  and  lateral  attaclmients,  and  a  membraniform  layer  on  the 
under  surface;  but  the  part  extending  on  to  the  thigh  may  be 
remoyed  down  to  the  fascia  lata,  as  in  the  Dmwing.  On  the 
right  side  the  sui>crficial  jxirinffial  vessels  and  nerves  are  to  be 
traced  out  as  the  suix^rficial  fascia  is  reflected. 

When  the  fatty  layer  has  been  examined  it  may  be  partly 
remoYed  on  both  sides  for  the  display  of  the  muscles. 

ANTERIOR  PART  OF  THE  PERIN.EUM. 

This  part  of  the  perinatal  space  is  placed  anterior  to  a  line  half 
an  inch  in  front  of  the  anus.    It  lodges  the  tube  of  the  urethr 
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.and  the  roots  of  the  penis  with  their  appertaining  muscles, 
vessels,  and  nerves.  Commonly  its  form  is  an  equilateral  triangle, 
and  its  sides  measure  three  inches.  Its  boundaries  have  been 
detailed  (p,  241).  All  the  parts  included  in  this  space  are  covered 
by  the  subcutaneous  fatty  layer  described  below. 

The  superficial  fascia^  G,  clothes  the  body  under  the  skin,  and 
is  directly  continuous  with  the  same  layer  in  the  scrotum  and  on 
the  thighs;  but  as  it  is  continued  into  the  scrotum  it  loses  its 
fat,  and  acquires  involuntary  muscular  fibres,  forming  therewith  a 
contractile  tissue  (dartos). 

Over  the  fore  part  of  the  perinaeal  space  the  fascia  possesses  a 
membranous  layer  on  the  under  surface,  which  is  indicated  in  the 
Plate,  and  has  the  following  connections : — Externally  it  is  fixed 
into  the  margin  of  the  hip-bone  outside  the  cms  penis.  Behind, 
it  bends  do\vn  at  the  back  of  the  transvcrsalis  muscle,  to.  be 
united  with  the  triangular  ligament  of  the  urethra.  And  in  front 
it  is  continued  into  the  scrotum  without  being  connected  with 
any  subjacent  part.  Attached  thus  on  the  sides  and  behind,  it 
arches  over  the  space  containing  the  urethral  tube  and  the 
muscles.  From  its  under  surface  some  areolar  tissue  projects 
downwards  opposite  the  urethra,  and  forms  a  partition  between  the 
right  and  the  left  side :  this  is  a  complete  septum  behind,  but  is 
incomplete  in  the  scrotum  where  it  is  pervious  to  air  or  fluid. 

The  space  thus  included  by  the  attachments  of  the  sui)erficial 
fascia  opens  into  the  scrotum  in  front,  and  is  partly  subdivided 
behind.  When  air  is  blown  under  the  fascia  it  passes  forwards 
on  the  same  side  as  fai-  as  the  median  septum  is  complete,  and  it 
then  diffuses  itself  in  the  scrotum ;  but  if  more  air  is  still  forced 
in  on  the  same  side  it  will  move  backwards  from  the  scrotum 
along  the  opposite  side  of  the  perinaeum.  When  urine  finds  its 
way  into  the  fore  part  of  the  perinseum  through  an  aperture  in 
the  urethra  it  is  directed  forwards  through  the  scrotum,  like  the 
air,  by  the  attachments  of  the  superficial  fascia  on  the  sides  and 
behind. 

Tube  of  the  urethra.  In  the  side  view  of  the  male  pelvis 
(Plate  XL.)  this  tube  may  be  seen  to  extend  from  the  bladder 
to  the  end  of  the  penis.    In  its  course  it  jmsses  through  the 
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triangular  ligament  of  the  nrcthra,  and  is  divided  by  that  strnc- 
tare  into  three  parts:  a  |)ost€rior  or  prostatic,  an  anterior  or 
spongy,  and  a  middle  or  membranoas  vrhich  is  contained  in  the 
ligament. 

The  Bpongy  portion,  which  oecnpics  the  anterior  half  of  the 
perinseal  space,  lies  in  the  midline  of  the  Inxly,  and  gives  rise  to 
a  prominence  nndcr  the  central  ridge  or  raphe  of  the  skin.  Alto- 
gether behind  it  is  placed  an  inch  from  the  piibes  and  from  each 
hip-bone ;  and  after  an  extent  of  two  inches  it  is  ap])lied  to  the 
under  part  of  the  penis.  For  a  distance  of  two  inches  about  it  is 
covered  by  a  voluntary  mnscle. 

Muscles  of  the  urethra  ami  penis.  In  the  fore  {)art  of  the 
perina^um  there  are  superficial  and  deep  muscles.  Tlie  su^KTficial 
layer  is  represented  in  this  Plate,  and  consists  of  three  on  each 
side :  two  of  these,  G  and  I),  are  connected  with  the  tube  of  the 
urethra,  and  one,  F,  belongs  to  the  {)enis.  Between  the  urethra 
and  the  penis  is  a  tendinous  point — central  |>oint  of  the  perinuDum, 
in  which  the  muscles  blend. 


A.  Sphincter  aiii  cxternus. 

6.  Levator  ani. 

C  Tranaversalitf  perina;L 


D.  Ejaculator  urinic. 

E.  Glutfus  inaxiinus. 

F.  Erector  penis. 


The  central  point  of  the  peri/ueum  shows  best  in  Plate  xxxi.  It 
is  a  firm  white  spot,  lying  nearly  in  the  centre  of  the  iKilvic 
oatlet^  which  serves  as  a  fixed  [)oint  for  tlie  att4iclnnent  of  the 
urethral  and  rectal  muscles.  On  the  surface  of  the  body  it  corre- 
sponds with  a  point  half  an  incli  in  front  of  the  anus. 

The  transversalis  perina^i  muscle  C,  lies  obliquely  across  the 
perineum,  about  half  an  inch  in  front  of  the  anus.  It  arises 
from  the  inner  surface  of  the  hii>-bone  in  front  of  the  ischial 
tuberosity :  and  its  fibres  arc  directed  obliquely  forwards  to  the 
central  point  of  the  perineum,  where  it  joins  the  muscle  of  the 
opposite  side  and  the  external  sphincter.  When  the  muscle  is 
largely  developed  it  unites  with  the  accelerator  urinas  by  a  con- 
siderable slip  (transversalis  alter).  Behind  this  muscle  the  super- 
ficial fascia  bends  down  to  the  triangular  ligament ;  and  when  the 
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fascia  is  remoyed  the  muscle  hangs  lower,  as  on  the  right  side  in 
the  Plate. 

This  mnscle  when  acting  with  its  fellow  fixes  and  draws  upwards 
and  backwards  the  central  point  of  the  perinssnm :  the  two  majr 
compress  in  like  manner  the  bulb  of  the  urethra  beneath* 

The  efaculatar  urinm^  D,  coycrs  the  urethra,  and  consists  of  two 
halves,  right  and  Icfb,  which  are  united  by  a  tendon  in  the  middle 
line.  Tlie  fibres  of  each  half  arise  from  the  median  tendon  and 
from  the  central  point ;  and  they  are  directed  outwards  over  the 
urethra  to  be  inserted  by  three  slips  in  the  following  manner: — 
The  anterior  fasciculus,  formed  by  the  longest  fibres,  takes  its 
attachment  to  the  outer  part  of  the  penis;  the  posterior  is 
inserted  into  the  subjacent  triangular  ligament ;  and  the  middle 
or  intermediate  turns  round  the  urethra,  and  unites  with  the  cor- 
responding slip  of  the  other  side.  The  muscle  covers  the  spongy 
part  of  the  urethra  for  about  two  inches  in  front  of  the  triangnlar 
ligament ;  and  the  manner  in  which  the  tube  is  surrounded  will 
appear  when  the  ejaculator  is  detached  in  a  deeper  dissection. 

By  surrounding  the  urethra  the  muscle  acts  as  a  sphincter  on 
the  water  passage,  and  can  expel  with  force  the  fluid  from  that 
tube.  During  the  continuous  flow  of  the  urine  the  fibres  of  both 
sides  are  relaxed ;  but  at  the  time  of  the  expulsion  of  the  last  of 
the  stream  they  come  into  forcible  contraction  under  the  influence 
of  the  will.  In  the  expulsion  of  the  semen  the  action  of  the 
muscle  is  involuntary. 

Erector  penis^  F.  This  muscle  conceals  the  cms  penis.  It  is 
attached  to  the  innominate  bone  on  each  side  of,  and  behind  the 
cms ;  and  it  is  inserted  anteriorly  by  aponeurotic  fibres  into  the 
inner  and  outer  surfaces  of  the  cms,  where  this  joins  the  body  of 
the  penis. 

It  compresses  the  cms  penis  on  which  it  lies,  and  retards  the 
escape  of  blood  from  that  body  through  the  veins :  in  this  way  it 
assists  in  the  distension  of  the  penis. 

A  triangular  interval  exists  between  the  three  muscles  above 
described.  It  is  bounded  externally  by  the  erector  penis,  F, 
internally  by  the  ejaculator  urinae,  D,  and  posteriorly  by  the  trans- 
vpjTsalis  perinsei,  C.     In  the  area  of  this  space  the  triangular 
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ligament  appears ;  and  the  superficial  perinatal  vessels  and  nerves 
course  forwards  through  it.  In  the  first  stage  of  the  lateral 
operation  for  stone,  when  the  operator  is  making  the  way  down  to 
the  urethra,  the  knife  may  be  brought  into  the  hinder  part  of  the 
space,  and  may  cut  through  the  transverse  muscle,  part  of  the 
ejaculator,  and  some  of  the  superficial  perineal  vessels  and  nerves. 
This  is  likely  to  happen  if  the  cutaneous  incisions  are  begun  too 
fiir  forwards ;  but  if  the  operation  is  well  planned  and  cxecutedy 
the  scalpel  will  be  sunk  behind  the  transversalis  muscle,  and 
through  the  levator  ani  at  the  fore  and  inner  part  of  the  ischio- 
rectal fossa. 

Superficial  perinaal  vessels.  The  arteries  which  are  distributed 
to  the  superiicial  muscles  and  the  intcgunicnts  arc  derived  from  the 
pudic  trunk.    Veins  accompany  the  arteries,  and  end  in  the  pudic. 


a.  Saperficial  perinieal  artery. 
h.  Tnuisversc  pcriiuval  artery. 


c.  Cutaneous  offsetw  c»f  the  Buper- 
ficiiil  periiuL'al  to  the  thigh. 


The  mperficM  perimtal  artery,  a,  arises  from  the  pudic  trunk 
near  the  front  of  the  ischio-rectal  fossa,  and  crosses  over  the 
transversalis  muscle  as  it  courses  forwards  to  end  in  the  scrotum ; 
at  the  fore  part  of  the  perinieum  it  divides  into  pieces,  and  it  is 
sometimes  split  into  two  ftom  the  origin.  It  f\imiH!ies  offsets  to 
the  superficial  muscles,  to  the  integuments  of  the  thigh,  and 
sometimes  the  following. 

The  tranwerse  perinctal  artery,  by  comes  either  from  the  pre- 
ceding or  from  the  pudic  trunk  near  it^  and  passes  inwards  Ix^hind 
the  transversalis  to  end  in  the  integuments,  and  in  the  muscles 
between  the  rectum  and  the  urethra. 

The  veins  with  the  superficial  perinatal  artery  arc  large  and 
plexiform  at  the  scrotum. 

Superficial  perinceal  nertfes.  Three  nerves  supply  the  integu- 
ments and  the  muscles,  and  these  are  offsets  of  the  pudic  and 
small  sciatic. 


1.  Inferior  hsemorrhoidal  norre. 
8.  Posterior  of  the  two  superficial 
periiueaL 


3.  Anterior  of  the  two  Buporfioial 

pcriupeal. 

4.  Inferior  pudendal  nerve. 
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Two  sti2)€rficial  perineal  nerves  come  from  the  large  perins&al 
branch  of  the  pudic  in  the  ischio-rectal  fossa  (p.  247)  and  nm 
forwards  with  the  vessels  to  the  scrotum,  in  which  they  ramify. 
At  the  scrotum  they  unite  together,  as  well  as  with  the  inferior 
pudendal. 

The  more  posterior  branch,  2,  which  is  likewise  the  most  super- 
ficial, ends  chiefly  in  the  integuments.  The  anterior  nerve,  3, 
passes  generally  under  the  transversalis  muscle,  and  supplies  the 
levator  ani  and  the  other  superficial  muscles  as  it  is  directed 
forwards  to  the  scrotum. 

The  inferior  jpudendal  nerve,  4,  is  a  branch  of  the  small  sciatic, 
and  pierces  the  fascia  lata  of  the  thigh  near  the  border  of  the 
gluteus  maximus.  Thence  being  directed  forwards,. it  pierces  the 
superficial  fascia,  and  accompanies  the  other  nerves  to  the  scrotum. 
Soon  after  it  appears  it  is  joined  by  the  inferior  hasmorrhoidal ; 
and  nearer  the  scrotum,  by  the  superficial  perineal. 

Prom  the  superficial  position  of  the  spongy  part  of  the  ure- 
thra,  a  catheter  or  sound  passing  along  it  can  be  felt  readily 
throughout ;  and  in  a  case  of  difficulty  in  moving  the  instrument 
along,  assistance  may  be  given  with  the  finger  of  the  other  hand. 

Stricture  of  the  urethra  is  most  frequent  where  the  tube  is 
covered  by  the  ejaculator  urinae  muscle.  In  the  operation  of 
cutting  down  upon  the  stricture,  from  without,  the  muscle  and 
the  spongy  wall  of  thtj  urethra  will  have  to  be  divided,  but  little 
danger  of  bleeding  will  be  run  if  the  incision  lies  directly  in  the 
middle  line,  for  no  vessel  of  any  size  will  be  met  with  there ;  and 
if  the  knife  is  passed  through  the  median  tendinous  line  between 
the  ejaculator  muscles,  the  only  structure  to  furnish  blood  will  be 
the  spongy  vascular  wall  of  the  urethra. 

If  openings  in  the  tube  of  the  urethra  should  occur  in  con- 
sequence of  disease  or  accident  the  urine  may  escape  from  the 
passage,  and  become  diifused  beneath. the  superficial  fascia  of  the 
perinsBum.  After  the  fiuid  is  extravasated  it  will  be  directed 
forwards  to  the  scrotum,  as  before  said,  by  reason  of  the  insertion 
of  the  superficial  fascia  into  the  firm  underlying  parts  (p.  250). 


DESCRIPTION  OF  PLATE  XXX  I. 


This  Fi<^re  is  designed  to  exhibit  the  triangular  ligament  of 
the  urethra,  and  tlie  mnscles  and  vessels  enclosed  in  it. 

This  third  dissec^tion  of  the  perinaeum  may  be  made,  after  the 
preceding,  by  taking  the  ejaculator  unnai  from  the  urethra,  and 
by  detaching  on  the  left  side  the  erector  penis  and  the  cms  jxinis 
from  the  bone.  Next*  a  vertical  cut  on  the  left  side  may  be 
carried  through  the  fore  i)art  of  the  triangular  ligament,  for  the 
lower  two  thirds  of  the  dejith,  to  show  the  part*  between  the 
layers. 

THE  URETHRA  AND  THE  TRIANGULAR  LIGAMENT. 

The  tube  for  the  conveyance  of  the  urine  curves  through  the 
fore  part  of  the  perinatal  space  from  the  bladder  to  the  end  of  the 
penis,  and  pierces  the  triangular  ligament.  It  is  divided  into 
three  regional  parts,  as  before  said  (p.  250).  In  Plate  XL.  the 
form  and  length  of  these  divisions  are  better  displayed. 

The  spongy  or  outer  i)ortion,  about  six  inches  in  length,  re- 
ceives its  name  from  being  surrounded  by  a  vascular  structure, 
the  corjras  spongiosum  urethne.  Posteriorly  the  siK)ngy  material 
swells  out  into  the  bulb,  C,  where  the  diameter  of  the  canal  is 
bIbo  enlarged ;  and  in  front  it  is  dilated  into  the  glans  j)cnis,  with 
a  corresponding  dilatation  inside.  Usually  there  is  a  median 
depression  in  the  bulb,  over  the  position  of  a  i)artition  which 
dlTides  the  corpus  spongiosum  into  a  right  and  a  left  half.  The 
swelling  of  the  bulb  is  united  to  the  front  of  the  triangular  liga- 
ment by  fibrous  tissue  ;  and  it,  with  two  inches  of  the  urethra,  is 
covered  by  the  voluntary  ejaculator  urinae  muscle. 

The  membitoous  part  of  the  tube,  the  shortest,  is  directed 
upwards  and  backwards  thn>ugh  the  layers  of  the  triangular  liga- 
ment.   Its  length  is  rather  less  than  an  inch.     Its* distance  from 


256  DISSECTION  OF  THE  PERINEUM. 

the  symphysis  pubis  is  about  an  inch,  and  it  lies  abont  equidistant 
between  the  hip-bones.  Within  the  layers  of  the  triangular  liga- 
ment it  is  surrounded,  like  the  spongy  part,  with  a  voluntary 
muscle,  the  constrictor  urethrae,  H, 

The  prostatic  or  the  innermost  portion  of  the  urethra  is  abont 
one  inch  and  a  quarter  in  length.  It  is  contained  altogether  in  the 
prostate ;  and  it  will  have  the  same  connections  with  surrounding 
parts  as  that  body. 

The  iriafigular  ligament^  K,  acts  as  a  suspensory  band  to  the 
urethra,  and  fills  the  fore  part  of  the  pubic  arch  :  it  closes  also 
the  interval  between  the  contiguous  borders  of  the  levatores  ani. 
Its  widest  part  is  turned  backwards ;  and  its  length  from  above, 
down  is  about  one  inch  and  a-half. 

It  is  connected  with  the  parts  around  in  the  following  way : — 
^e  apex  is  united  with  the  symphysis  pubis.  The  base,  some- 
what arched  on  each  side,  joins  in  the  middle  lina  the  central 
point  of  the  perinseum,  whilst  laterally  it  is  connected  with  the 
superficial  fascia  and  a  fascia  covering  the  levator  ani  in  the 
ischio-rectal  fossa.  On  each  side  the  ligament  is  fixed  into  the 
hip-bone. 

Two  membranous  strata  enter  into  the  composition  of  the  tri- 
angular ligament.  Named  anterior  and  posterior,  these  are  near 
together  above,  but  are  widely  separated  below  by  the  urethra 
and  its  muscles.     Only  the  anterior  layer  is  visible  in  this  Plate. 

The  anterior  layer,  partly  cut  through  on  the  left  side,  is  a 
thin  fibrous  membrane,  which  permits  the  subjacent  musciilar 
fibres  and  the  vessels  to  be  seen  through  it.  It  has  several 
apertures : — Thus  perforating  the  ligament  in  the  middle  line,  one 
inch  from  the  pubes  and  the  sides  of  the  pubic  arch,  is  the  tube 
of  the  urethra ;  and  midway  between  the  former  opening  and 
the  pubes  the  dorsal  vein  of  the  penis  pierces  both  layers  of  the 
ligament.  On  each  side,  near  the  apex,  the  dorsal  artery  and 
nerve  of  the  penis  issue  through  separate  holes  in  the  anterior 
layer. 

The  posterior  layer  of  the  ligament  is  continuous  with  the 
pelvic  fascia ;  and  it  may  be  seen  in  Plate  xxxix.  of  the  pelvis. 

Between  the  layers  of  the  ligament  on  each  side  the  following 
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partB  are  incloeecL  Near  the  base  of  the  ligament,  and  directed 
tmunrersely  towards  the  urethra,  are  the  deep  transverse  muscle, 
J,  and  the  constrictor  urethras,  H ;  and  under  these,  near  the 
middle  line  and  below  the  tube  of  the  urethra,  lies  Cowper's 
gland.  Along  the  side  of  the  ligament,  where  it  is  fixed  to  the 
bone,  the  pndic  artery  is  situate:  this  sends  inwards  near  the 
base  of  the  ligament  a  transrerse  branch  to  the  bulb.  And  bj 
the  side  of  the  arteiy,  but  deeper  than  it,  and  contained  in  a 
separate  tube  of  fascia^  is  the  pudic  nerve. 

MUSCLES  OF  THE  MEMBRANOUS  PART  OF  THE  URETHRA 

•  Between  the  layers  of  the  triangular  ligament  two  muscles  are 
included,  viz.  deep  transverse,  and  the  constrictor  urethras.  The 
other  muscles  in  the  Drawing  have  been  already  noticed  in  the 
description  of  the  two  foregoing  Plates. 


A  Sphincter  ani  extemiifl. 

B.  LevmtoranL 

C.  Balb  of  the  arethra. 

D.  EjacaUtor  urinae,  cut. 
£.  Glateos  maximuB. 


F.    Erector  peuis. 
O.  CruB  pcniH,  cut. 
H.  Constrictor  urethrae. 
J.    Deep  transverse  muscle. 
K.  Triangukr  ligament  of  the 
urethra. 


The  dap  transverse  muscle,  J,  is  a  narrow  fleshy  slip  which 
lies  along  the  base  of  the  triangular  ligament,  nearly  beneath 
the  superficial  transverse  muscle.  Externally  it  arises  from  the 
pubic  arch ;  and  internally  it  joins  below  the  urethra  the  muscle 
of  the  opposite  side,  and  is  fixed  into  the  central  point  of  the 
perinssmn.  This  muscle  is  not  always  separate  from  the  fol- 
lowing. 

The  muscle  acts  like  the  superficial  transverse  in  fixing  the 
central  point  of  the  perinseum,  and  drawing  backwards  the 
urethral  tube. 

Constrictor  urethrc^^  H.  This  muscle  extends  transversely  from 
the  pubic  arch  to  the  urethra,  and  unites  on  that  tube  with  its 
fellow.  The  two  muscles  taken  together  resemble  the  sphincter 
ani  e3d;emus  placed  transversely. 

It  has  a  tendinous  origin  fh)m  the  pubic  arch  and  fh)m  the 
posterior  layer  of  the  triangular  ligament,  and  it  divides  near  the 
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urethra  into  two  fleshy  strata  which  pass,  one  oyer,  and  the  other 
under  that  tnbe,  to  join  similar  parts  of  the  muscle  of  the  oi^xxdte 
side.  These  fleshy  strata  reach  the  whole  length  of  the  membranous 
part  of  the  urethra,  surrounding  it,  and*  end  in  a  median  tendon 
(more  or  less  complete)  both  aboye  and  below  the  passage. 

When  the  muscles  of  both  sides  act  the  urethral  canal  will  be 
diminished  like  the  end  of  the  rectum  by  the  external  sphincter. 
During  the  act  of  making  water  the  muscles  are  relaxed ;  but 
they  act  spasmodically,  like  the  ejaculatores  urinss,  in  expelling 
the  last  portion  of  that  fluid,  or  the  semen.  The  muscle  resem- 
bles the  cjaculator  urinsB  in  acting  only  with  its  fellow. 

Orbicularis  urethra.* — Encircling  the  urethral  tube  within  ihe 
fibres  of  the  constrictor  is  a  thin  layer  of  circular  inyoluntarj 
muscular  fibres,  which  is  continuous  behind  with  the  fibres  of  the 
prostate. 

PUDIC    VESSELS. 

The  trunks  of  the  pudic  artery  and  nerve  are  delineated  on 
the  left  side ;  and  the  distribution  of  the  deep  muscular  branches 
is  shown  on  the  other. 


a.  Piidic  artery  in  the  ischio- 

rectal foHsa. 

b.  Pudic  artery  in  the  triangular 

ligament. 

c.  Dorsal  artery  of  the  penis. 


d.  Superficial  perinseal,  cut. 

e.  Deep  transverse  perineal  branch. 
/.   Branch  to  corpus  spongiosum 

urethne. 
n.  Artery  of  the  bulb. 


The  pudic  artery^  a,  courses  along  the  os  innominatmn,  and 
lies  partly  in  the  ischio-rectal  fossa,  and  partly  in  the  triangular 
ligament.  The  artery,  &,  between  the  layers  of  the  ligament  is 
more  or  less  covered  by  the  fibres  of  the  constrictor  urethrse,  and 
gives  a  considerable  branch  to  the  bulb  of  the  urethra.  Near 
the  pubes  it  perforates  the  fore  part  of  the  ligament^  and  becomes 
the  dorsal  artery  of  the  penis,  c. 

As  soon  as  the  artery  appears  through  the  ligament  it  ftur- 
nishes  a  small  branch  (art.  corporis  cavemosi)  to  the  cms  penis: 
this  has  not  any  letter  of  reference. 

*  I  have  so  designated  this  muscle  from  its  arrangement  and  action,  and 
have  described  it  in  the  xxxix.  Vol.  of  the  Roy.  Med.  Chir.  Trans,  for  1856; 
p.  827. 
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The  hraneh  to  the  bulb^  n,  is  seen  to  run  transversely  through 
the  fibres  of  the  constrictor,  and  about  half  an  inch  from  the 
bttfle  of  the  ligament,  to  be  distributed  in  the  corpus  spongiosum 
niethrse :  it  supplies  an  offset  to  Cowper's  gland.  Most  commonly 
it  is  placed  in  part  superficial  to  the  constrictor  muscle. 

If  this  branch  springs  ttom  the  pudic  trunk  below  the  level  of 
the  ligament  it  will  cross  the  front  of  the  ischio-rectal  fossa  to 
reach  its  destination,  and  will  be  liable  to  injury  in  the  lateral 
operation  for  stone. 

De^  muscular  tranches.  These  arise  by  a  common  offset  from 
the  pudic  trunk,  or  from  the  superficial  perineal  artery ;  they  are 
indicated  on  the  left  side. 

A  deep  transverse  perinatal  brunch,  e,  which  is  sometimes 
united  with  the  superficial  transverse,  ends  in  the  fore  part  of  the 
sphincter  and  the  levator  ani.  From  it  an  offset  is  directed 
through  the  base  of  the  triangular  ligament  to  supply  the  con- 
strictor urethras  and  the  corpus  spongiosum  urethrse. 

Fudic  veins.  Two  veins  course  with  the  pudic  artery  along  the 
side  of  the  perinssal  region,  and  they  are  joined  by  veins  which 
accompany  the  branches  of  the  artery.  The  companion  vein  of 
the  dorsal  artery  of  the  penis  does  not  join  the  pudic  veins,  but 
enters  the  pelvis  through  the  triangular  ligament,  and  ends  in 
the  vesibo-prostatic  plexus. 

PUDIC  NERVE  AND  ITS  DEEP  BRANCH  FLS. 

The  pudic  nerve  lies  in  part  in  the  ischio-rectal  fossa,  and  in 
part  in  the  triangular  ligament ;  and  finally  perforating  the  fore 
layer  of  the  ligament,  like  the  artery,  becomes  the  dorsal  nerve  of 
the  penis. 

In  the  ischio-rectal  fossa  the  nerve  is  deeper  than  the  artery : 
here  it  furnishes  a  large  perinaeal  branch,  which  passes  forwards 
on  the  opposite  side  of  the  pudic  artery,  and  splits  into  the 
two  superficial  perineal  nerves  before  described  (p.  253). 

Between  the  layers  of  the  triangular  ligament  the  nerve  remains 
still  deeper  than  the  pudic  vessels,  and  lies  in  a  separate  sheath  of 
fiMwia.    No  offsets  are  supplied  fh)m  this  last  part  of  the  nerve. 

The  deep  branches  come  fh)m  the  deeper  of  the  two  superficial 
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perinaeal  nerves : — One,  4,  pierces  the  triangular  ligament,  and  ends 
in  the  constrictor  urethrae  muscle,  H ;  this  same  branch  supplied 
in  this  body  the  erector  penis,  F.  Another  branch,  5,  enters  the 
corpus  spongiosum  urethrse. 

The  most  direct  and  the  shortest  course  into  the  bladder  from  the 
perinaeum  is  through  the  central  point,  which  is  marked  thus  • ; 
and  through  it  the  membranous  part  of  the  urethra  is  entered  in 
both  the  median,  and  the  bilateral  operation  for  stone. 

In  the  lateral  operation  for  stone  the  surgeon  enters  the  knife 
obliquely  into  the  membranous  part  of  the  urethra. 

In  the  first  stage  of  the  operation  the  incisions  down  to  the 
urethra  are  carried  by  the  side  of  the  rectum  and  through  the 
ischio-rectal  fossa,  as  before  related  (p.  248),  instead  of  through 
the  central  point  of  the  perinseum. 

The  second  stage  consists  in  opening  the  membranous  portion 
of  the  urethra ;  and  the  Drawing  shows  what  parts  would  be  cut 
through,  as  the  knife  is  placed  in  the  staff.  Thus  the- base  of  the 
ligament,  the  deep  transyersalis,  and  the  constrictor  urethm 
muscle,  and  the  deep  nerves  and  vessels  (seen  on  the  right  side) 
would  be  in  part  divided.  The  artery  of  the  bulb  ought  not  to 
be  cut,  and  unless  the  first  incisions  are  begun  too  for  forwards 
it  will  not  be  injured,  when  it  has  its  ordinary  arrangement ;  but 
when  it  arises  behind  the  triangular  ligament,  and  crosses  the  fore 
part  of  the  ischio-rectal  fossa  to  reach  the  bulb,  it  lies  immedi* 
ately  before  the  scalpel,  and  cannot  be  avoided  by  care  and  know- 
ledge on  the  part  of  the  surgeon. 

In  the  third  stage  of  the  operation  the  knife  is  carried  through, 
the  membranous  and  prostatic  parts  of  the  urethra  into  the 
bladder :  the  direction  of  the  incision  and  the  parts  to  be  cut 
through  and  avoided  will  be  best  understood  when  the  side  view 
of  the  pelvis  is  referred  to  (Plate  XL.). 

In  retention  of  urine  from  stricture  at  the  back  of  the  spongy 
portion  of  the  urethra,  the  distended  membranous  part  projects 
towards  the  surface  at  the  middle  of  the  triangular  ligament^  near 
the  base,  and  can  be  readily  reached  through  the  central  point  of 
the  perinaeum. 
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A  BUfiFAOB  view  of  the  lower  part  of  the  tendon  of  the  external 
oblique  nmacle,  with  the  superficial  fascia,  vessels,  and  nerves  of 
the  groin. 

The  skin  being  reflected  fh)m  the  groin  by  a  triangular  flap,  as 
indicated  in  the  Drawing,  the  fatty  layer  containing  the  vessels 
comes  into  sight ;  and  this  with  its  vessels  may  be  thrown  towards 
the  thigh,  like  the  skin,  after  it  has  been  examined.  Underneath 
it  appears  a  thin  fibrous  layer,  H,  which  may  be  detached  from  the 
^[KmenrofiiB  of  the  subjacent  muscle  as  far  as  the  thigh.  The 
tendon  of  the  oblique  muscle  may  then  be  cleaned  with  little 
tronble. 

SUPERFICIAL  STRATA,  VESSELS,  AND  GLANDS. 

Between  the  skin  in  the  groin  and  the  subjacent  muscles  two 
superficial  layers  are  interposed.  One  is  in  contact  with  the 
cutis,  and  contains  the  &t ;  the  other,  thin  and  membranous,  rests 
<m  the  tendon  of  the  external  oblique  muscle. 

The  more  subcutaneous  fatty  layer,  called  the  superficial  fascia, 
varies  in  thickness  here  as  elsewhere  with  the  obesity  of  the 
body.  In  it  ramify  superficial  vessels  fix)m  the  femoral  artery 
with  veins;  and  as  the  stratum  is  separated  from  the  subjacent 
one  by  a  line  of  glands  at  the  top  of  the  thigh,  it  can  be  easily 
raised  and  thrown  downwards,  as  in  the  Figure. 

The  deeper  stratum,  H,  thin  and  translucent,  is  destitute  of 
&t,  and  is  known  as  the  aponeTux)6is  of  the  fascia  lata  (Scarpa), 
or  the  deep  layer  of  the  superficial  fiiscia.  Distinct  from  the 
subcutaneous  layer  at  the  top  of  the  thigh,  glands  and  vessels 
intervening,  it  becomes  thinner  and  less  separate  as  it  ascends  on 
the  abdomen.  When  followed  down  to  the  limb  it  will  be  found 
to  blend  with  the  fascia  lata,  0,  a  little  below  the  tendon  of  the 
external  oblique  muscle* 
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Cutaneous  vessels. — In  the  fatty  layer  aife  contained  the  foUowmg 
small  arteries  and  veins. 


d.  Snperficial  pndic  vein. 
Cf  f.  Superficial  epigaBtric  rema. 


a.  Superficial  epigastric  artery. 

b.  Superficial  pudic  artery. 

c.  Superficial  circumflex  iliac  ar- 

tery. 

The  three  small  arteries  above  mentioned  ramify  in  the  &t: 
they  are  the  first  branches  of  the  femoral  trunk,  and  commnnicate 
with  offsets  of  deeper  arteries  of  the  same  name.  As  their  names 
express,  the  pudic  branch,  by  ends  in  the  pubes  and  the  integu- 
ments of  the  penis ;  the  epigastric,  o,  in  the  teguments  of  ttie 
lower  part  of  the  belly ;  and  the  circumflex  iliac,  c^  in  the  fet  of 
the  outer  portion  of  the  thigh. — Many  variations  occur  in  their 
arrangement:  in  this  body  the  epigastric  was  divided  into 
branches,  and  the  circumflex  iliac  was  small. 

As  the  superficial  pudic  crosses  the  cord  it  may  be  cut  when 
the  integuments  are  divided  in  the  operation  for  inguinal  hernia. 
Usually  the  vessel  is  so  small  as  to  be  disregarded,  because  the 
haemorrhage  soon  ceases  after  its  section ;  but  if  the  bleeding  is 
troublesome  a  ligature  ought  to  be  placed  on  the  end  nearest  the 
femoral  trunk. 

Veins.  Superficial  veins  of  the  same  name  run  with  the  arteries, 
and  have  a  like  extent.  Single  or  double  as  they  lie  with  the 
arteries,  they  converge  below  to  the  internal  saphenous  vein  into 
which  they  open. 

Inguinal  glands,^^  Along  the  line  of  Poupart's  ligament  lies  a 
chain  of  superficial  inguinal  lymphatic  glands,  which  are  marked 
as  above. — They  are  situate  between  the  subcutaneous  &tty  layer 
and  the  thin  aponeurosis  of  the  fascia  lata,  H,  and  receive 
lymphatics  from  the  contiguous  parts  of  the  abdomen  and  ontdde 
of  the  pelvis,  and  from  the  genital  organs ;  and  they  commnnicate 
by  deeper  lymphatics  with  glands  by  the  side  of  the  large  blood- 
vessels.— Usually  they  are  about  three  or  four  in  number,  but 
this  varies  with  their  size. 

Irritation  of  the  lymphatics  entering  the  glands,  especially 
of  those  of  the  penis  and  urethra,  occasions  slow  suppuration 
with  sluggish  abscesses.    Callous  indurated  sinuses  remain  after 
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the  pns  has  been  discharged,  and  the  healing  process  is  further 
retarded  by  the  constant  moyements  of  the  limb.  Most  commonly 
the  sinnses  have  to  be  laid  open  before  they  can  be  made  to  heal. 

FIRST  MUSCULAR  LAYER. 

The  onter  muscle  of  the  groin  is  the  external  oblique,  which 
leoeives  its  name  from  the  direction  of  the  fibres,  and  the  situation 
in  the  abdominal  wall.  Fleshy  on  the  sides,  it  is  tendinous  or 
qmienrotic  on  the  front  and  below ;  and  near  the  middle  line  the 
aponeurosis  blends  with  the  tendon  of  the  muscle  beneath. 


F.  Intercolumuar  fibres, 
(r.  Fascia  lata. 

H.  Aponeurosis  of  the  fascia  lata. 
I.  Liuca  all)a. 
J.  Liuea  semilunaris. 
K.  Iliac  crest  of  the  hip  bone, 
ft  Inguinal  glands. 


A.  Aponeurosis  of  the  external 

oblique  muscle. 

B.  External  pillar  of  the  abdo- 

minal ring. 

C.  Internal  pillar  of  the  abdo- 

minal ring. 

D.  Poupart's  ligament. 
K  Spermatic  cord. 

The  part  of  the  aponeurosis  which  has  been  laid  bare,  has  the 
following  attachments.  Along  the  middle  line  it  unites  with  its 
fellow  in  the  linea  alba,  I,  reaching  to  tlie  front  of  the  os  pubis. 
Below  it  is  fixed  at  the  onter  part  to  the  iliac  crest,  K,  and  at  the 
inner  part  to  the  spine  and  pectineal  line  of  the  pubes  by  the  slip, 
B ;  and  between  those  two  bony  attachments  it  forms  the  strong 
rather  rounded  band  of  Poupart's  ligament,  D,  across  tlic  thigh. 

The  aponeurosis  is  constructed  of  separate  threads  directed 
downwards  and  inwards  obliquely.  Near  the  top  of  the  thigh  its 
fibres  are  thicker  than  elsewhere ;  and  a  little  above  and  external 
to  the  pubes  they  are  separated  for  a  sliort  space,  so  as  to  leave  an 
interval — the  external  abdominal  ring.  For  the  purpose  of 
binding  together  the  longitudinal  fibres  and  giving  strength  to 
the  aponenrosis,  a  stratum  of  oblique  fibres  (intercolumnar)  is 
oontinned  over  the  surface.  Here  and  there  are  small  apertures  in 
the  aponeurosis  for  the  transmission  of  superficial  vessels  and  nerves. 

The  named  parts  of  the  aponeurosis  visible  in  the  Drawing  are, 
the  linea  alba,  linea  semilunaris,  Poupart's  ligament,  and  the 
external  abdominal  ring. 

The  Unea  albOj  I,  is  a  strong  tendinous  band  along  the  midline 
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which  I 


0  Urn  cheei,  a 


I  reaches  from  the  pelvia  i 
ivhich  the  aponcuroEes  of  the  flat  mnscks  of  oppo«t«  eides  are 
bleuded, 

Liiiea  semilunaris,  J.    This  is  a  yellowish    line,  somewhat 
depressed  even  before  the  intej^mnents  are  removed,  which 
directed  upwards  from  the  tuberosity  of  the  pabes  to  the  tip  of  1 
the  eighth  rib.     It  marks  the  position  of  the  outer  edge  of  tbs  I 
rectus  muscle,  and  is  rather  less  strong  below. 

PimparPa  ligament,  D,  ia   tiie   thidtened  lower  edge   of    the   ' 
apaiieuroais  across  the  top  of  the  thigh.     ExtcraHlly  it  is  roanded, 
and  is  attaclied  to  the  front  of  the  iliac  crest;   internally  it 
becomes  widened,  and  ia  fixed  into  the  spine  and  the  pectineal 
line  of  the  hip-bone ;  and  beiow  it  blends  with  the  fascia  lata,  G.   | 
Tliis  band  is  ciirrcd  downwards  towards  the  tliigh  so  as  to  make 
the  outer  third  obliqae,  and  the  two  inner  thirds  more  horizontal 
in  direction.     Like  the  linea  alba,  it  serves  as  a  fixed  point  for  the 
underlying  mnseles  and  the  surronnding  fascia.     It  receives  also   j 
the  name  cmral  arch  ;  and  in  Plate  xxxvi.the  reason  of  this  n 
appears,  as  the  aponeurosis  is  shown  arching  over  muscles,  rcsBel^  1 
and  nerves  at  the  top  of  the  thigh. 

This  firm  band  can  be  felt  readily  throagh  the  integument,  and  1 
marks  the  limit  between  the  abdomen  and  the  thigh.    Even  the 
nature  of  a  hernial  tnmour  may  be  decided  by  its  position  to  the  ! 
band ;  for  if  the  swelling  lies  above  the  ligament  it  forma  m 
inguinal  hernia,  and  if  it  projects  to  the  surface  below,  it  con- 
stitutes a  femoral  hernia. 

The  exlfmal  abdominal  ring  or  the  opening  in  the  aponeurosis 
of  the  oblique  muscle,  transmits  the  testicle  in  the  fetus.  Trian- 
gular in  form,  with  the  a{)cx  upwards  and  outwards,  it  is  placed 
outside  the  pubes  and  extends  considerably  above  that  point  of 
bone. — It  measures  commonly  about  one  inch  from  base  to  apex, 
and  lialf  an  inch  iici-oss  ;  but  it  varies  mucli  in  size  in  difierent 
bodies,  and  is  smaller  in  the  female  than  the  male.  The  pieces 
of  the  aponeurosis  bounding  it  laterally  are  named  the  pillars. 
The  inner  pillar,  C,  flat  and  thin,  is  continued  to  the  front  of  the 
pubes  ;  and  the  out«r,  B,  curved  around  the  spennatic  cord  which 
rests  on  it,  is  fixed  to  the  spine  of  the  pubes,  and  joins  Ponpart's 
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ligameat  belnw.  In  this  opening  lies  the  cord  in  the  male,  and 
the  round  or  eusponeory  ligament  of  the  ut^rua  in  tbo  female ;  and 
through  it  the  inguinal  hernia  is  protmded. 

From  its  mai^in  a  thin  faacia  is  prolonged  on  the  spermatic 
cord  or  the  round  ligament,  which  is  called  int«rcolumnar  from 
its  position  ;  and  rfhcn  this  covers  a  hernia  it  is  named  the  eper- 
matic  fascia.  In  a  large  bemia  this  stratum  becomes  much 
thickened. 

Variations  in  tlie  size  of  the  opening  will  affect  differently  a 
hernia  protruding  through  it.  If  the  aperture  is  small  ita  sharp 
edges  will  offer  some  resistauce  to  the  return  of  the  gnt,  and  may 
even  constrict  the  intestinal  yesseU  ;  whilst  if  it  is  larger  than 
usual  no  impediment  will  arise  from  its  then  comparatiTcly  lax 
margins,  Aft«r  a  hernia  has  existed  for  a  time  the  opening  as- 
sumes a  rounded  form,  and  from  this  circumstance  the  term 
"ring"  has  been  derived. 

The  aharimess  of  the  edges  and  the  capacity  of  the  external 
abdominal  ring  are  modified  by  the  position  of  the  limb  to  the 
trunk.  When  the  limb  ia  extended,  as  in  standing,  Ponpart'a 
ligament  ia  drawn  down  by  the  tightened  fascia  lata  of  the  thigh, 
and  the  margins  of  the  opening  are  rendered  tense,  whilst  the 

i interval  between  them  is  diminished.  Bat  when  the  limb  is 
placed  in  the  opposite  state,  viz.,  raised  and  rotated  in.  Ponpart's 
ligament  rises,  becoming  lax,  and  the  sides  of  the  ring  being  loose, 
greater  capacity  can  be  more  readily  imparted  to  it.  In  an  attempt 
therefore  to  pnsh  back  a  hernia  the  manipulator  should  see  that 
the  hip-joint  is  bent  and  rotttted  in,  whilst  the  person  is  in  a  re- 
cumbent posture,  in  oi-der  that  no  impediment  sliall  arise  from 
unrclaxed  fasciie  or  tendons. 
Over  this  ojiening  Uie  pad  of  a  truss  has  to  be  placed  in  internal 
or  direct  hernia  ;  and  its  position  on  tlie  snrface  of  the  body  can 
be  ascertained  in  this  way : — Carry  the  fore  finger  along  the  ridge 
of  the  pubic  crest  from  within  out,  and  as 'soon  as  it  passes  the 
limit  of  that  bony  ridge  it  will  be  placed  over  the  external  abdo- 
minal ring. 
The  inlfreobimnnr  Jibres,  F,  form  a  continnons  covering  npon 
the  aponeurosis  of  the  external  oblique.    Near  the  apes  of  the 
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abdominal  ring  they  are  stronger  than  elsewhere,  and  to  the 
thickened  bundle  in  that  situation  the  name  ''  intercolnnmar"  is 
given.  In  this  band  the  fibres  form  arches  with  the  concayiiy 
np,  and  are  prolonged  downwards  and  outwards  to  Ponpart's  liga- 
ment. By  their  transverse  position  they  unite  together  the  di- 
verging slender  threads  of  the  aponeurosis  of  the  oblique ;  and 
passing  the  pillars  of  the  abdominal  ring  they  give  strength  to 
that  part  so  weakened  by  the  existence  of  a  large  hole. 

The  spermatic  cordy  E,  reaches  fix)m  the  testicle  to  the  cavity  of 
the  abdomen  and  passes  obliquely  through  the  groin  (Plate  xxxiv.). 
It  consists  of  the  vessels,  nerves,  lymphatics,  and  excretory  duct 
of  the  testicle,  which  are  surrounded  by  coverings  derived  from 
the  abdominal  wall  and  the  scrotum.  As  it  lies  in  the  external 
abdominal  ring  it  rests  upon  the  outer  pillar,  and  receives  the 
thin  intercolumnar  covering  from  the  margin  of  that  opening.  A 
hernia  escaping  through  the  external  ring  will  be  superficial  to 
the  cord,  and  will  descend  within  the  covering  derived  from  the 
margin. 


Cutaneous  vessels.  Several  small  arteries  with  companion  veins 
issue  through  apertures  in  the  aponeurosis  of  the  external  oblique : 
these  are  distinct  from  the  cutaneous  vessels  of  the  groin  before 
described  (p.  262),  which  belong  to  the  femoral  trunks. 

Five  small  arteries  appear  near  the  middle  line,  and  are  derived 
from  the  epigastric  in  the  abdominal  wall :  another  is  placed  near 
the  iliac  crest  of  the  hip-bone,  and  comes  from  the  circumflex  iliac 
artery. — A  branch,  larger  than  the  rest,  thougli  like  them  un- 
named, issues  through  the  abdominal  ring  with  the  cord,  and  ends 
in  the  integuments  of  the  scrotum  and  upper  and  inner  parts  of 
the  thigh.    Cutaneous  nerves  accompany  most  of  the  arteries. 

Cutaneous  nerves.  The  nerves  are  more  constant  than  the 
vessels  in  their  position  and  distribution,  and  some  of  them  are 
named :  they  perforate  the  aponeurosis  of  the  external  oblique. 


1.  Cutaneous  j,)art   of   tho  ilio- 

inguinal. 

2.  Ending  of  the  iUo-hypogastric. 


3.  Cutaneous  endings  of  the  dorsal 
nerves. 
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The  Uuhm^umal  nerve,  1,  is  a  branch  of  the  lumbar  plexus.  It 
courses  through  the  parietes  of  the  abdomen  as  far  as  the  external 
abdominal  ring,  through  which  it  issues  to  supply  the  integuments 
of  the  scrotum  or  of  the  labium,  and  of  the  contiguous  part  of  the 
thigh,  like  its  companion  artery. 

The  iluhkypogasiric  nerve,  2,  arises  with  the  preceding  from  the 
lumbar  plexus,  and  passing  with  it  through  the  wall  of  the  abdo- 
men, ends  near  the  pubes  in  the  integuments  of  the  hypogastric 
region :  Anther  back  it  gives  a  cutaneous  iliac  branch  over  the 
crest  of  the  hip  bone. 

Dorsal  nerves.  The  lower  six  of  these  nerves  arc  partly  con- 
tained in  the  wall  of  the  abdomen  :  they  perforate  the  external 
oblique  tendon,  like  the  two  preceding,  and  ramify  in  the  tegu- 
ments near  the  middle  line  of  the  body.  More  posteriorly 
they  fhmiah  also  lateral  cutaneous  branches  to  the  side  of  the 
abdomen. 


DESCRIPTION  OF  PLATE  XXXIII. 


The  internal  oblique  muscle  with  the  cremaster  is  depicted  in 
this  Figure. 

This  dissection  of  the  second  layer  of  the  groin  will  be  com- 
pleted by  cutting  through  and  reflecting  the  obliquus  extemus  in 
the  manner  shown,  and  by  removing  from  the  fibres  of  the  internal 
oblique  the  thin  intermuscular  layer  of  areolar  tissue.  « 

The  nerves  and  small  vessels  will  be  defined  as  the  areolar 
tiame  is  cleared  away. 

SECOND  LAYER  OP  THE  GROIN. 

Two  muscles  enter  into  the  second  stratum  of  the  groin :  of 
these  the  diief  one  is  the  internal  oblique,  and  to  it  the  cremaster 
is  ooimected  below. 
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A.  External  oblique  muHcle. 

B.  Tendon  of  the' oblique  reflected. 

C.  Poupart^s  ligament. 

D.  Cremaster  muscle. 


K  Pyramidalis  muscle. 

F.  Spermatic  conL 

G.  Internal  oblique  muacle. 
I.   Band  behind  Ponp.  lig. 


Internal  oblique  mmcle  G.  This  mnscle  is  distingnished  from 
the  preceding  bj  the  direction  of  its  fibres ;  and  it  arches  over  the 
spermatic  cord,  instead  of  being  pierced  by  a  hole  for  the  same, 
as  the  external  oblique  is.  Below  it  possesses  fleshy  fibres,  where 
the  obliquns  extemos  is  tendinous  ;  and  these  are  attached  (part 
of  the  origin)  to  the  outer  half  of  Poupart's  ligament,  0,  and  a 
fibrous  band  behind  it,  I,  and  to  the  crest  of  the  hip-bone.  From 
this  origin  the  fibres  pass  forwards,  the  upper  ascending,  and  the 
lower  arching  over  the  spermatic  cord,  to  end  in  the  common 
tendon  or  aponeurosis. 

The  aponeurosis  of  the  muscle  unites  inseparably  with  that  of 
the  external  oblique  towards  the  middle  line  of  the  body,  and  ends 
with  it  in  the  linea  alba.  The  part  laid  bare  has  the  following 
attachment  below  : — it  is  inserted  into  the  fix)nt  of  the  pubes,  and, 
farther  out,  into  the  pectineal  line  for  half  an  inch.  Above  the 
umbilicus  the  tendon  is  split  to  incase  the  rectus  muscle,  but 
below  that  point  it  is  undivided,  and  is  continued  in  front  of  the 
rectus. 

In  the  groin  the  muscle  covers  the  aperture  in  the  abdominal 
wall  through  which  the  testicle  escapes,  and  it  conceals  in  part 
the  spermatic  cord.  Its  lower  edge  is  fi^  and  arches  over  the 
cord:  contiguous  to  this  edge  is  the  cremaster  muscle  D.  Several 
superficial  nerves  and  vessels  pierce  the  muscle. 

The  cremaster  muscle,  D,  lies  along  the  lower  border  of  the  in- 
temaldoblique,  and  covers  with  loops  the  spermatic  cord.  Exter- 
nally the  muscle  arises  by  fleshy  fibres  from  Poupart's  ligament 
below  the  internal  oblique  and  transversalis,  some  fibres  blending 
with  those  muscles  ;  and  internally  it  is  inserted 'by  tendon  into 
the  pubes  and  the  aponeurosis  of  the  internal  oblique.  It  has  the 
following  arrangement  with  respect  to  the  spermatic  cord  : — On 
each  side  it  forms  a  fleshy  bundle,  the  external  being  the  strongest^ 
and  over  the  front  of  the  cord  it  gives  rise  to  a  series  of  loops 
which  reach  to  the  testicle.    Further  the  fleshy  loops  are  united 
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by  areolar  tisane  so  as  to  produce  a  continuons  layer — the  cremas- 
teric covering  of  the  cord :  this  layer  is  named  the  cremasteric 
fascia  when  it  forms  an  investment  for  an  inguinal  hernia. 

By  the  shortening  of  its  loops  this  muscle  can  raise  the  testicle 
towards  the  abdomen  ;  its  action  is  chiefly  under  the  control  of 
the  will,  but  at  times  is  involuntary. 

NervM.  Three  nerves  run  forwards  in  the  groin  between  the 
external  and  internal  oblique  muscles :  two  arc  ofi^sets  of  the 
Inmbar  plexus,  and  the  other  is  derived  from  a  dorsal  (intercostal) 
nerve. 


1.  Ilio-hypogutric  norve. 

2.  Ilio-ingainal  nervo. 
S.  Cremastoric  branch. 


4.  Branch  to  pyramidalis  muscle. 

5.  Offset  of  a  dorsal  nerve. 


The  Uuhhypogastne  nerve,  1,  is  derived  from  the  lumbar  plexus, 
and  has  been  traced  at  its  ending  in  the  integuments  (Plate  xxxii. 
p.  267).  In  this  lUnstration  of  the  dissection  of  the  groin,  the 
nerve  is  sho¥m  piercing  the  internal  oblique  muscle,  near  the  iliac 
crest,  and  the  aponeurosis  of  the  external  oblique,  near  the  abdo- 
minal ring,  in  its  course  to  the  surface  of  the  abdomen. 

The  ilio-inguinal  nerve,  2,  is  an  offset  with  the  preceding  from 
the  Inmbar  plexus.  Having  a  similar  course  with  its  companion 
it  passes  tlm)ugh  the  internal  oblique  somewhat  lower,  and  issues 
from  the  wall  of  the  abdomen  at  the  external  abdominal  ring,  to 
reach  the  scrotum  and  the  integuments  of  the  top  of  the  thigh. 
It  furnishes  an  offset,  3,  to  the  cremaster,  and  another,  4,  to  the 
pyramidalis  muscle. 

Last  dorsal  nerve,  5,  runs  forward  between  the  oblique  muscles, 
and  perforating  the  aponeurosis  of  the  external  opposite  the  linea 
semilunaris,  ends  in  the  teguments. 

Cutaneous  vessels.  A  few  unnamed  cutaneous  arteries  with 
veins  perforate  the  abdominal  muscles :  the  chief  of  these  are 
situate  near  the  middle  line,  and  are  derived  from  the  epigastric 
vessels. 


DESCRIPTION  OF  PUTE  XXXlV 


A  VIEW  of  the  transversalis  muscle  and  fascia,  with  the  sper- 
matic cord,  appears  in  the  Plate. 

Supposing  the  internal  oblique  laid  bare  as  in  the  preceding 
Plate,  this  dissection  will  be  made  ready  by  cutting  vertically 
through  the  lower  three  inches  of  the  muscle  near  Poupart's  liga- 
ment,  and  reflecting  it  inwards.  The  cremaster  may  be  separated 
afterwards  from  the  cord. 


THIRD  STRATUM  OF  THE  GROIN. 

All  the  muscles  of  the  abdominal  wall  come  into  sight  in  this 
Dlustration,  the  transversalis  being  the  deepest ;  and  under  this 
last  muscle  lies  the  &scia  transversalis. 


A.  External  oblique  muscle. 

B.  Apoueurofds  of  external,  re- 

flected. 

C.  Internal  oblique  muscle. 

D.  Internal  oblique,  reflected. 

E.  Cremaster  muscle. 

F.  Transversalis  muscle. 


0.  Tendon  of  the  transversalis. 
H.  Conjoined  tendon. 

1.  Fascia  transversalis. 

J.   Infundibulifoinr  fascia. 
K.  Spermatic  cord. 
L.  Internal  abdominal  ring. 
K.  Edge  of  the  rectus  muscle. 


The  transversalis^  F,  is  the  third  flat  muscle  in  the  wall  of  the 
belly ;  and  it  takes  its  name  &om  the  direction  of  its  fibres. 
Like  the  oblique  muscles,  it  is  fleshy  externally  and  tendinous 
internally.  The  part  of  the  muscle  in  the  groin  arises  by  fleshy 
fibres  from  the  outer  third  of  Poupart's  ligament  and  the  fibrous 
band  behind,  and  from  the  iliac  crest ;  the  fibres  are  directed 
transversely  forwards  to  the  aponeurosis,  but  the  lowest  are  curved 
above  the  cord,  as  this  lies  in  the  abdominal  wall. 

The  aponeurosis  unites  inseparably  with  that  of  the  internal 
oblique,  and  reaches  with  it  the  linea  alba.  Below,  it  is  attached 
to  the  front  of  the  pubes  like  the  internal  oblique,  and  to  an  incti 
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of  the  ilio-pectineal  line  beneath  the  tendon  of  the  internal  obliqne, 
some  fibres  blending  with  the  subjacent  fascia.  Above  the  um- 
bilicus the  aponeurosis  lies  beneath  the  rectus ;  but  about  midway 
between  the  umbilicus  and  the  pubes  it  is  placed  over  the  muscle. 

Conpmed  tendon  H.  Near  the  pelvis  the  aponeuroses  of  the  in- 
ternal oblique  and  transversalis  are  partly  united  at  their  insertion 
into  the  pectineal  line  of  the  pubos,  and  form  the  stratum  of  the 
conjoined  tendon.  But  the  two  do  not  contribute  to  its  formation 
in  equal  proportions,  for  the  aponeurosis  of  the  oblique  is  about 
half  an  inch,  whilst  that  of  the  transversalis  is  an  inch  in  width. 

Fascia  transvtrsalis  I.  Beneatli  the  transvcrsulis  is  spread  a 
thin  fibrous  membrane,  which  takes  its  name  from  being  in  con- 
tact with  that  muscle.  Where  the  muscle  is  deficient  below  the 
membrane  is  strongest ;  and  in  it  is  an  aperture,  L, — the  internal 
abdominal  ring,  through  which  comes  the  spermatic  cord.  From 
the  margin  of  the  ring  a  tube  of  membrane,  J,  is  prolonged  around 
the  cord,  like  a  glove  on  the  finger,  and  is  named  the  funnel- 
shaped  covering  of  the  cord,  or  the  infundibuliform  fascia  of  tlie 
inguinal  hernia.  Outside  and  below  t]ic  ring  the  fascia  is  tlncker 
and  stronger  than  on  the  inside  where  the  epigastric  vessels 
appear  through  it.  At  Poupart*s  ligament  the  fascia  descends 
beneath  that  band  into  the  tliigh,  and  forms  the  fore  part  of  the 
sheath  incasing  the  femoral  vessels. 

The  irUemal  abdominal  ring,  L,  is  oval  in  form,  measuring  most 
from  above  down,  and  is  placed  about  half  an  inch  above  Poupart's 
ligament :  on  the  surface  of  the  abdomen  it  corresponds  with  a 
spot  midway  between  the  symphysis  pubis  and  the  iliac  crest,  and 
a  finger's  breadth  above  the  ligament  of  Poupart.  It  is  bounded 
above  by  the  arched  border  of  the  transversalis  muscle,  F  ;  below 
by  Poupart's  ligament ;  and  internally  by  the  epigastric  vessels. 
In  this  opening  lies  the,  spermatic  cord,  and  througli  it  a  piece  of 
intestine  is  protruded  in  the  external  inguinal  hernia.  The  tense- 
ness of  the  margin  of  the  ring,  as  well  as  of  the  fascia  in  which  it 
is  situate,  is  determined  by  the  position  of  the  limb ;  for  when  the 
thigh  is  raised  and  rotated  in  the  whole  is  relaxed,  but  when  the 
limb  is  extended,  as  in  standing,  all  the  strata  of  the  wall  of  the 
belly  are  put  on  the  stretch.    This  influence  of  the  position  of  the 
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limb  on  the  condition  of  the  opening  shonld  be  kept  in  mind 
when  an  attempt  has  to  be  made  to  return  a  hernia  into  the  cavity 
of  the  abdomen. 

Subperitoneal  fat.  Underneath  the  transyersalis  fascia  is  a 
layer  of  fat,  varying  in  thickness  with  the  obesity  or  leanness  of 
the  body,  which  gives  a  covering  also  to  the  spermatic  cord.  On 
looking  into  an  opened  abdomen  this  layer  is  recognised  beneath 
the  peritoneum  ;  and  from  this  circumstance  the  name  has  been 
obtained. 

Peritoneum.  Still  within  the  subperitoneal  fat  is  the  stratum 
of  the  serous  membrane  of  the  abdomen,  or  the  peritoneum.  This 
is  a  thin  translucent  layer,  not  now  visible,  from  which  an  offset 
in  the  fetus  (processus  vaginalis  peritonei)  was  continued  around 
the  testicle  passing  from  the  abdomen  to  the  scrotum :  of  this 
prolongation  one  or  two  fibrous  bands  can  be  usually  discovered 
in  the  adult,  descending  in  front  of  the  vessels  of  the  cord,  and 
within  the  tube  of  the  fascia  transversalis. 

The  spermatic  cord,  K,  reaches  from  the  testicle  to  the  opening 
in  the  fascia  transversalis,  and  consists  of  the  vessels  connecting 
that  viscus  with  parts  in  the  abdomen.  In  the  groin  it  lies 
obliquely  amongst  the  abdominal  muscles  in  a  channel  called  the 
inguinal  canal ;  and  it  predisposes  by  its  situation  to  the  escape 
of  a  piece  of  intestine  from  the  abdomen.  Beyond  the  abdominal 
wall  it  hangs  vertically  to  the  testicle,  and  can  be  felt  on  the  sur- 
face of  the  body. 

Eoundish  in  form  and  about  half  an  inch  in  diameter,  it  is 
composed  of  the  vessels  and  the  efferent  duct  of  the  testicle, 
together  with  lymphatics  and  areolar  tissue.  It  is  surrounded  by 
coverings  from  the  structures  amongst  or  through  which  it  passes, 
which  come  in  the  following  order  when  enumerated  from  with- 
out in : — ^the  teguments,  including  the  skin,  and  the  superficial 
fascia  or  the  subcutaneous  fatty  layer  ;  the  spermatic  ftacia 
(Plate  xxxii.) ;  the  cremasteric  covering  (Plate  xxxiii.)  ;  the  funnel- 
shaped  covering  (Plate  xxxiv.)  ;  and  beneath  all  the  subperitoneal 
fat.  In  the  fetus  at  the  time  of  the  passage  of  the  testicle  there 
was  an  additional  partial  covering  of  the  peritoneum,  but  this  dis- 
appears with  the  subsequent  change  taking  place  in  the  prolonga- 
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tion  from  that  membrane.    These  several  investments  will  clot  lie 
saccesgiyelj  a  piece  of  gut  protruding  along  the  cord. 

Deep  vessels  of  the  groin.    Vessels  from  two  sources,  the  epigas- 
tric and  circumflex  ih'ae,  are  met  witli  in  tliis  dissection. 

Ow  Epigastric  artery  and  veins.  I  c.  Cremastrric  branches  of  the 

h,  Branchc<i  of  circumflex  ihac.  |  epigastric. 

The  epigastric  artery,  rr,  is  derived  from  the  external  iliac,  and 

ascends  obliquely  upwards  and  inwards  across  the  groin  to  enter 

the  sheath  of  the  rectus  muscle.    The  part  now  seen  li<\s  close 

inside  the  internal  abdominal  ring,  and  beneath  the  fascia  tran.s- 

rersalis. 

It  fiimishes  small  branches  intenially  and  externally :  two  of 
the  outer  set  marked  with,  r,  enter  the  crcmaster,  and  receive 
tlieir  appellation  from  the  name  of  that  musc^le. 

The  circumflex  iliac  artery  arises  from  the  extemal  iliac  opposite 
"fclie  epigastric  (Plate  xxxv.),  and  nnis  beneath  the  transversalis 
xnascle  round  the  iliac  crest.  Offsets,  ft,  are  given  to  the  contigu- 
ous muscles. 

Veins,  Two  veins  belong  to  each  artery,  but  they  blend  into 
one  in  each  case,  and  end  in  the  extemal  iliac  near  Poupart's 
ligament. 

ANATOMY  OF  INCJUINAL  HERNIA. 

A  protrusion  of  intestine  through  the  wall  of  the  belly  in  the 
groin  constitutes  an  inguinal  hernia.  It  may  escape  through  the 
internal  abdominal  ring  with  the  cord ;  or  it  may  be  placed  still 
more  internally — opposite  the  conjoined  tendon,  IT.  If  the  gut 
descends  with  the  cord  it  lies  outside  the  e]>igastric  artery,  and 
the  hernia  is  called  external  inguinal.  But  if  the  intestine  makes 
a  way  for  itself  opposite  the  conjoined  tendon  the  tumour  forms 
an  internal  inguinal  hernia  in  consequence  of  its  position  inside 
the  epigastric  vessels.  The  differences  between  these  two  kinds 
of  hernia  will  now  be  adverted  to. 

External  inguinal  hernia  is  directed  downwards  by  the  side  of 
the  spermatic  cord  ;  and  it  is  called  also  oblique  inguinal  hernia 
-  from  its  direction  in  the  abdominal  wall. 
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In<juui(d  camth  The  channel  in  the  groin  along  which  the 
intestine  finds  its  way  is  the  inguinal  canal.  This  is  a  narrow 
passage  between  the  muscles,  which  reaches  from  the  inter- 
nal to  the  external  abdominal  ring.  Its .  direction  is  oblique 
downwards  and  inwards ;  and  its  length  is  about  one  inch  and 
a  half.  It  is  constnicted  by  the  strata  in  the  wall  of  the  belly 
in  this  manner : — Bounding  the  canal  sui)erficially  for  its  whole 
length,  are  the  teguments,  with  the  aponeurosis  of  the  exter- 
nal oblique,  B  ;  and  deeper  than  the  last  and  at  tlie  outer  end, 
is  placed  the  fleshy  part  of  the  internal  oblique,  D,  with  the  cre- 
master,  E.  Separating  the  passage  from  the  abdominal  cavity 
comes  first  the  conjoined  tendon,  H,  for  a  short  distance 
towards  the  imier  end ;  and  behind  it,  reaching  the  whole  length, 
lie  the  fascia  transversalis  I,  the  subperitoneal  fat,  and  the 
peritoneum. 

The  upper  opening  of  the  inguinal  canal,  by  which  the  gut 
enters,  is  the  internal  abdominal  ring  (p.  271) ;  and  the  lower 
opening,  through  wliicli  the  intestine  escapes  from  the  wall  of  the 
belly,  is  the  extenial  abdominal  ring  (p.  2G4). 

Coverinys, — A  piece  of  intestine  coming  forwards  through  the 
internal  abdominal  ring,  L,  receives  investments  from  the  sur- 
rounding strata.  Some  of  these  exist  as  tubes  around  the  cord 
ready  for  tlie  reception  of  the  nascent  hernia,  whilst  others  origi- 
nate durhig  the  protrusion  of  the  intestine.  As  the  intestine  is 
forced  gradually  onwards  it  elongates  and  forms  for  iteelf  cover- 
ings of  the  peritoneum  and  tlie  subperitoneal  fatty  layer.  And 
it  is  then  received  into  the  following  tubes  around  the  cord,  viz., 
the  prolongation  of  the  fascia  transversalis  (infundibuliform 
fiiscia),  the  fleshy  covering  of  the  cremaster  muscle  (cremasteric 
faiicia),  the  intercolunmar  layer  from  the  external  oblique  (sper- 
matic fascia),  and  lastly  the  subcutaneous  fatty  layer  (superficial 
fascia),  and  the  skin.  The  most  internal  covering  of  the  intes- 
tine, the  })eritoneal  or  serous,  is  named  the  sac  of  the  hernia.  If 
thc'gut  i)rotrudes  through  the  wall  of  the  belly  it  wnll  be  clothed 
with  all  seven  of  the  coverings  enumerated  above,  and  will  form  a 
complete  hernia  ;  or  if  it  enters  the  scrotum  it  constitutes  a  scrotal 
rupture  (oscheocele).     But  if  the  intestine  is  stopped  in  its  course 
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in  the  abdominal  wall  it  gives  rise  to  an  incomplete  heniia,  or  a 
groin  tumonr  (bulx)nocelc). 

Diagnosis, — In  distinguisliing  the  external  or  obli(iue  from  the 
internal  hernia  the  greatest  assistance  will  be  derived  from  the 
direction  and  form  of  the  tumour.  When  it  is  small,  and  is  still 
confined  to  the  abdominal  parietes,  its  reco^^nition  will  be  ensured 
by  the  swelling  taking  the  direction  of  tlie  inguinal  canal,  and 
leading  to  the  internal  abdominal  ring  where  the  neck  of  the 
tumonr  sinks  into  the  abdomen  ;  and  even  an  ajKirture  may  be  a»- 
cognised  with  the  tip  of  the  finger  when  the  intestine  has  been 
pushed  back.  After  the  rupture  has  broken  through  the  bounds 
of  the  abdominal  wall  the  swelling  becomes  flask-shaped  with  the 
large  end  towards  the  scrotum,  and  with  a  narrow  neck  nmning 
upwards  and  outwanls  in  tbe  groin  to  the  position  of  the  internal 
abdominal  ring.  With  the  aid  of  the  fore  finger  the  heniia 
may  be  ascertained  to  lie  in  fVont  of  and  nither  to  tlie  outer  side 
of  the  spermatic  cord ;  but  this  diagnostic  mark  is  not  ^o  easy 
to  detect  as  the  oblique  position  in  the  groin.  The  diagnosis  is 
not  to  be  made  however  under  the  following  circumstances : — 
When  the  heniia  is  large  and  of  long  standing  the  weight  of 
it  draws  inwards  the  moveable  internal  abdominal  ring  into 
a  line  with  the  external  ring,  obliterating  by  tliat  movement 
the  obliquity  of  the  inguinal  canal,  and  causing  the  external 
hernia  to  have  a  straight  course,  and  the  appearance  of  an  in- 
ternal heniia. 

Taxis, — The  success  of  attempts  to  replace  a  piece  of  intestine 
in  the  cavity  of  the  al)domen  will  dei>end  mainly  ujxm  the  mani- 
pulator keeping  in  remembrance  the  direction  of  the  inguinal 
canal,  and  the  influence  of  the  position  of  tlie  limb  upon  the 
tightness  of  the  structures  in  the  groin.  Before  the  taxis  is  em- 
jiloyed  the  recumbent  posture  is  required,  and  the  tliigh  is  to  be 
raised  and  rotated  in,  so  that  the  ajiertures  through  which  the  gut 
escapes,  and  all  the  strata  in  the  groin,  may  be  relaxed  as  much 
as  possible.  To  effect  the  reducticm  the  oi>orator  gnisps  the  end 
of  the  tumour  with  one  hand,  using  gradual  and  uniform  pressure 
over  tlie  surface,  whilst  witli  the  two  fore  fingers  of  the  other  hand 
he  endeavours  to  direct  upwards  through  the  naiTowed  neck  of 
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the  tumour  in  the  groin  some  of  the  accumulated  fluid  and  gaseous 
contents  of  the  gut.  In  this  proceeding  success  will  be  more 
likely  to  attend  on  the  efforts  of  the  person  who  is  mindful  of  the 
position  of  the  intenial  abdominal  ring,  and  of  the  obliquity  of  the 
inguinal  canal,  than  on  the  attempts  of  him  who  may  disregard, 
or  may  not  be  acquainted  with  those  facts.  Gentle  and  general 
pressure  continued  perse veringly  will  be  always  more  effective 
than  force  applied  partially  and  only  for  a  short  time,  in  evacua- 
ting the  contents  of  the  intestine,  and  in  returning  the  gut  into 
the  cavity  of  the  belly. 

Position  of  a  Truss, — After  a  hernia  has  been  reduced  it  must 
be  kept  in  the  abdomen  by  a  truss.  In  the  external  inguinal 
hernia  the  pad  of  the  truss  should  close  the  internal  abdominal 
ring ;  and  it  should  be  applied  to  a  ^int  in  the  groin  half  an 
inch  above  Poupart's  ligament,  and  about  midway  between  the 
pubes  and  the  front  of  the  iliac  crest.  In  the  other  kind  of  in- 
guinal hernia  (internal)  the  pad  of  the  truss  will  occupy  a  diffe- 
rent position  (p.  281). 

Stricture, — If  the  intestine  cannot  be  restored  to  its  natural 
cavity  by  the  taxis,  the  contents  of  the  alimentary  canal  accumu- 
late in  it ;  and  the  veins  in  the  wall  of  the  gut  being  compressed 
by  the  edge  of  the  narrowed  hole  of  one  of  the  abdominal  rings 
(generally  the  internal)  are  incapable  of  returning  their  contents, 
and  swelling,  and  more  or  less  complete  stagnation  of  the  flow  of 
blood  ensue.  In  this  way  the  intestine  may  be  strictured  or 
strangulated,  according  to  the  degree  of  completeness  of  the  arrest 
of  the  circulation.  The  constriction  may  be  placed  at  the  in- 
ternal abdominal  ring ;  at  the  external  ring ;  or  more  rarely  at 
the  lower  edge  of  the  internal  oblique  muscle.  The  most  usual 
site  of  stricture  is  at  the  internal  abdominal  ring,  and  it  may  be 
produced  in  two  ways  :— either  it  results  from  a  constricting  band 
of  fibrous  tissue  outside  the  peritoneal  sac  ;  or  from  a  thickening  of 
the  peritoneum  itself  at  the  neck  of  the  hernia,  so  as  to  form  a 
sharp  firm  band  inside  the  sac,  by  which  the  arrest  of  the  circu- 
lation may  be  brought  about  when  the  faeces  accumulate  in  the 
intestine  and  increase  its  size  as  before  explained. 

Division  of  the  Stricture, — Division  of  the  band  impeding  the 
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return  of  tlie  intestine  is  to  be  etfected  by  the  operation  lor 
hernia.  Tlie  scat  of  stricture  cannot  be  ascertained  beforehand, 
bat  86  it  is  placed  most  frequently  at  the  internal  abdominal  rinc;; 
the  incisions  are  planned  with  the  view  of  laying  bare  the  neck  of 
the  hernia ;  and  as  there  are  two  kinds  of  stricture — one  outside, 
the  other  inside  the  sac  of  the  herpia,  the  nio<le  of  proceeding 
will  vary  with  each.  All  fibrous  bands  outside  the  neck  of  the 
sac  are  first  divided  in  an  operation,  and  an  endeavour  is  to  be 
then  made  to  push  gently  back  the  intestine  into  the  abdomen  ; 
but  if  the  gut  cannot  be  passed  through  the  narrowed  a()erture 
with  the  employment  of  moderate  force,  the  peritoneal  sac  is  to 
be  opened  below  the  neck,  and  the  constricting  band  is  to  be  cut 
from  within  out  on  a  director  introduced  beneatii  it  in  a  longitu- 
dinal direction. 

^ould  the  operator  ascertain  that  the  stricture  is  not  situate  at 
the  internal  abdominal  ring,  he  must  seek  it  lower  down  at  the 
border  of  the  internal  oblique,  or  at  the  external  abdominal  ring, 
as  before  said.  Supposing  the  constriction  to  be  present  at  one  of 
those  spots,  an  attempt  nliould  be  made  in  the  firct  instance  to 
relieve  the  intestine  after  the  manner  above  explained,  and  with- 
out opening  the  [Kjritoneal  sac. 

Varieties  of  external  hernia. — Differences  in  the  state  of  the 
peritoneal  covering  or  sac  of  this  hernia  give  origin  to  two 
varieties.  Usually  these  occiu*  in  the  male  infant,  and  child  ;  but 
they  may  be  present  in  the  adult  male  if  the  |)eritoneum  has  the 
same  arrangement  as  in  infancy,  in  couse(iuence  of  an  arrest  in 
the  changes  commonly  ensuing  on  the  passage  of  the  testicle. 
One  of  the  two  varieties  is  called  congenital,  and  the  other  infan- 
tile hernia. 

Congenital  inguinal  hernia  differs  from  the  ordinaiy  external 
hernia  in  not  protruding  as  a  covering  for  itself  a  piece  of 
peritoneum  to  form  the  sac.  In  this  kind  the  intestine  descends 
in  the  unclosed  peritoneal  pouch  (processus  vaginalis  j)critonei) 
whicha  ccompanied  the  testicle  at  the  time  of  the  passage  from 
the  abdomen  to  the  scrotum  ;  and  consequently  it  touches  the 
tefiticle,  reaching  downwards  in  front  of,  and  below  that  viscus. 

Its  coverings  are  similar  to  those  of  an  ordinary  external  hernia, 
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but  its  iKjritoncal  covering  or  the  sac  is  obtained  in  a  different 
way  as  just  said. 

Congenital  hernia  would  be  recognised  both  in  the  infant  and 
the  adult  by  the  extent  of  the  descent  of  the  intestine,  for  this 
reaches  as  far  as  the  lower  end  of  the  testicle  or  beyond  it ;  whilst 
in  the  common  external  hernia  the  tumour  is  stopped  on  a  level 
with  the  top  of  the  testicle  as  it  progresses  into  the  scrotum. 

What  has  been  before  detailed  respecting  the  taxis  and  the  ap- 
plication of  a  truss,  the  seat  and  the  division  of  the  stricture  in 
extciTial  inguinal  hernia,  will  apply  to  this  and  the  follo>viiig 
variety  of  the  same  kind  of  nipture. 

Infantile  hernia  is  due  like  the  congenital  to  an  unobliteratcd 
state  of  the  processus  vaginalis  peritonei  of  the  testicle ;  and  it 
received  its  name  from  being  first  recognised  in  children.  The 
state  of  the  peritoneum  necessary  for  the  formation  of  this  hernia 
is  the  following : — Commonly  the  vaginal  pouch  of  i)eritoneum 
of  the  testis  is  obliterated  in  the  fetus  from  the  internal  abdo- 
minal ring  down  to  the  testicle ;  but  sometimes  it  is  obliterated 
only  a  very  short  distance  from  that  opening,  so  as  to  leave  a 
larger  sac  than  usual  around  the  testis,  which  reaches  upwards 
along  the  spcimatic  cord  and  the  inguinal  canal.  This  develop- 
mental deviation  once  produced  remains  permanently,  and  will 
give  rise  at  any  period  of  life  to  the  hernia  called  infantile. 

With  the  presence  of  the  state  of  the  peritoneum  above  de- 
scribed, should  an  external  hernia  take  place,  it  would  push 
before  it  in  the  usual  way  a  sac  of  the  peritoneum  with  the  sub- 
peritoneal fat ;  then  it  would  pass  through  the  internal  abdominal 
ring,  and  be  received  into  the  tubes  or  coveiings  incasing  the 
sj)ermatic  cord  (p.  274).  But  as  it  makes  its  way  along  the  in-. 
guinal  canal  and  the  cord  it  comes  to  be  placed  behind  tlie  loose 
unclosed  pouch  of  the  peritoneum  aheady  referred  to.  In  i-ealitj- 
there  would  be  two  sci)arate  serous  sacs  in  connection  with  this 
kind  of  hernia  ; — an  anterior  consisting  of  the  tunica  vaginalis 
testis  whicli  would  contain  only  senun  ;  and  a  posterior,  the  sac 
of  the  liemia,  opening  into  the  cavity  of  the  belly,  in  which  the 
intestine  is  lodged. 

Though  this  rupture  may  be  found  in  the  adult  as  well  as  in 
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the  child,  like  the  congenital  kind,  there  is  not  any  sijrn  by 
which  it  can  be  distinguished  during  life  fioni  the  common  ex- 
ternal hernia. 

Eridence  of  the  existence  of  an  infantile  hernia  is  first  obtained 
in  an  operation  for  the  relief  of  the  strangulation.  Then  ns  the 
knife  is  moved  onwards  to  divide  the  stricture  it  opens  the  loose 
sac  of  the  tunica  vaginalis,  in  which  a  serous  fluid  is  generally  col- 
lected. Should  the  stricture  be  placed  inside  the  neck  of  such  a 
hernia  the  hinder  second  sac  would  have  to  be  cut  into  before  the 
intestine  would  be  laid  bare. 

Internal  inguinal  hernia  comes  through  the  abdominal  wall  at  a 
spot  internal  to  the  epigastric  artery,  and  obtains  its  name  fix)m 
its  position  inside  that  vessel.  It  takes  a  straight  course  through 
the  parietes  of  the  abdomen  opi)08ite,  H;  and  it  is  named  also 
direct  liernia  from  its  straightness  in  comparison  with  an  external 
hernia. 

The  terms  complete  and  incomplete,  bubonocele  and  oscheo- 
cele (p.  274),  may  be  applied  to  this  as  well  as  to  the  external 
hernia. 

Triangular  ^mce  of  the  groin. — Inside  the  epigastric  vessels  is 
the  triangular  space  of  Hesselbach,  in  which  the  internal  rupture 
comes  forth.  It  is  bounded  externally  by  the  vessels,  a  ;  internally 
by  tlie  edge  of  the  rectus  muscle,  N  ;  and  below  by  Poupart's 
ligament.  In  width  it  measures  about  one  inch  and  a  half  at  the 
base,  and  from  base  to  apex  about  two  inches. 

The  following  is  the  arrangement  of  the  strata  within  the  space 
above  defined.  Firstly  come  the  teguments,  consisting  of  the 
skin,  and  the  subcutaneous  fatty  layer  or  the  superficial  fascia. 
Beneath  the  teguments  the  aponeurosis  of  the  external  oblique,  6, 
covers  all  the  triangular  space,  and  is  pierced  by  the  large  ex- 
ternal abdominal  ring.  When  this  has  been  reflected  the  sjxjr- 
matic  cord,  clothed  by  the  cremaster  muscle,  E,  is  seen  to  lie  along 
the  base  of  the  space.  Still  deeper  is  the  conjoined  tendon,  H, 
which  is  formed  by  the  union  of  the  aiwneuroses  of  the  internal 
oblique,  D,  and  transversalis,  F  (p.  271) :  this  aponeurotic  layer  is 
not  wide  enough  to  cover  the  whole  of  the  space  hicluded  between 
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the  edge  of  the  rectus  and  the  epigastric  vessels,  therefore  there  is 
an  interval  about  half  an  inch  wide  between  its  outer  border  and 
the  epigastric  vessels,  in  which  the  next  stratum  appears.  Under 
the  muscles  the  transversals  fascia,  I,  the  subperitoneal  fat,  and 
the  peritoneum,  are  stretched  continuously  over  the  area  of  the 
space,  and  without  apertures  in  them. 

Coverings,  The  position  of  the  hernia  in  the  triangular  interval 
is  det<irmined  by  the  existence  of  a  pit  or  fossa  on  the  inside  of 
the  abdominal  wall  opposite,  H,  (Plate  xxxv.) ;  and  it  is  at  ibis 
point,  behind  the  conjoined  tendon,  where  the  hernia  is  most  coni- 
raonly  found.  As  the  external  oblique  is  the  only  layer  with  an 
aperture  in  it,  and  with  a  tube  descending  from  its  margin,  all  the 
coverings  of  the  rui>ture,  except  that  one,  will  be  formed  anew, 
being  elongated  from  the  several  strata  as  the  intestine  gradually 
makes  its  way  onwards.  The  intestine  in  advancing  extends 
firstly  the  peritoneum  and  the  subperitoneal  fat,  forming  the  sac 
out  of  the  former  of  the  two.  Then  it  pushes  forwards  the  fascia 
transversal  is,  and  obtains  for  itself  another  thin  covering.  Nextly, 
meeting  with  the  obstructing  conjoined  tendon,  it  elongates  the 
same  ;  or,  if  the  hernia  is  produced  suddenly,  the  tendon  may  be 
slit  to  give  passage  to  the  tumour.  Still  advancing,  the  ruptnre 
passes  over  the  cord  and  the  cremaster  muscle,  and  escapes  throagh 
the  external  abdominal  ring,  where  it  receives  the  investment  of 
the  spermatic  fascia.  And  lastly  it  comes  to  be  placed  under 
the  superficial  fascia  and  the  skin,  as  it  descends  along  the 
spermatic  cord. 

Diagnosis,  As  this  hernia  enters  the  wall  of  the  belly  nearer 
the  mid  line  than  the  internal  abdominal  ring,  and  takes  withal 
a  straight  course,  it  comes  to  lie  rather  inside  the  spermatic  cord 
as  it  escapes  through  the  external  abdominal  ring,  and  rather  over 
the  pubic  crest.  But  the  best  diagnostic  marks  between  this 
and  an  external  hernia  are,  the  straightness  and  shortness  of  its 
passage  through  the  abdominal  parietes,  and  the  absence  from  the 
inguinal  canal  of  a  narrowed  oblique  neck.  An  internal  hernia 
cannot  be  distinguished  from  an  external  when  the  last  is  large, 
and  has  been  of  long  standing  (p.  275). 

Taxis.    When  the  rupture  has  to  be  reduced  success  will  be 
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greatly  dependant  upon  a  correct  diagnosis  of  its  kind,  because  the 
spot  at  which  the  internal  leaves  the  al>dominal  cavity  is  difTerent 
from  that  for  the  external  ;  and  attempts  which  would  be  useful 
when  the  kind  of  hernia  is  recognised  might  be  injurious  when  it 
has  been  mistaken.  In  the  case  of  nn  internal  hcniia  the  passage 
along  which  the  faeces  have  to  be  directiHl  is  quite  stniight 
through  the  abdominal  wall,  and  in  the  direction  of  a  line  carried 
inwards  through  the  external  abdominal  ring.  AVhen  the  taxis  is 
about  to  be  ased  the  first  requisite  is  to  have  the  structures  in  the 
groin  relaxed  by  placing  the  trunk  in  the  recumbent  posture,  and 
by  raising  the  thigh  and  rotating  it  inwanls.  And  during  the 
emploment  of  the  taxis  the  fundus  of  the  tumour  should  be  com- 
pressed evenly  and  steadily  with  the  grasp  of  the  one  hand,  whilst 
the  fore  fingers  of  the  otlier  are  used  to  direct  upwards  some  of  the 
contents  of  the  intestine. 

Position  of  the  Truss. — In  applying  a  truss  for  an  inteniaf 
hernia  the  pad  of  the  instrument  is  to  be  placed  on  the  hole  in 
the  aponenrosis  of  the  external  oblique  muscle,  because  the  aper- 
ture of  entrance  into  the  wall  is  opjwsitc  the  ajwrture  of  exit  from 
the  same.  This  opening,  or  the  external  abdominal  ring,  will  bo 
opposite  a  spot  on  the  surface  of  the  body  immediately  outside  the 
pubic  crest. 

Seat  of  Stricture.  The  band  constricting  the  intestine  may  bo 
found  at  two  places.  Firstly  it  may  exist  at  the  narrowed  mouth 
of  the  sac,  and  may  be  produced  by  fibrous  tissue  external  to  that 
part,  or  by  a  thickening  of  the  wall  of  the  sac  inside  the  neck. 
Secondly  it  may  result  from  the  firm  sharp  margin  of  the  external 
abdominal  ring. 

Division  of  the  Stricture.  Partial  or  complete  arrest  of  the  cir- 
culation in  the  intestine  follows  on  inability  to  reduce  the  ruptiu^ 
by  the  taxis  ;  and  an  operation  is  needed  to  set  fi*ee  the  gut  from 
its  imprisonment,  and  to  arrest  its  mortification.  An  incision  is 
to  be  made  through  the  wall  of  the  belly  down  to  the  neck  of  the 
tumour,  to  remove  stricture  external  to  the  sac  ;  but  should  this 
proceeding  fail  in  its  object,  and  the  existence  of  stricture  inside 
the  neck  of  the  sac  be  made  thereby  probable,  the  peritoneal 
covering  should  be  opened,  and  the  constricting  band  should  be 
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divided  directly  upwards  by  means  of  a  knife  carried  along  a  di- 
ixjctor  inserted  under  it. 

As  a  large  apparently  internal  hernia,  with  a  straight  direction 
tlu-ough  the  abdominal  wall,  may  have  begun  as  an  external  or 
oblique  one,  and  may  have  assumed  afterwards  the  look  of  an 
internal  rupture  by  reason  of  its  weight  (p.  275),  the  scalpel  should 
be  kept  on  the  front  of  the  tumour  in  an  operation,  and  parallel  to 
the  middle  line  of  the  body.  And  in  dividing  the  stricture  the 
cut  should  be  made  directly  upwards  in  the  same  direction.  By 
taking  these  precautions  the  danger  of  wounding  the  epigastric 
vessels  curving  around  the  neck  of  such  a  hernia  on  the  inner  side 
will  be  best  avoided. 

Variety  of  mier?ial  hernia. — Within  the  triangular  space  of  Hes- 
sclbach  a  rupture  may  protrude  at  a  different  spot  from  that  above 
mentioned.  External  in  position  to  the  other,  it  will  be  placed 
hearer  the  epigastric  vessels,  a,  coming  out  between  them  and  the 
edge  of  the  conjoined  tendon,  H.  Without  any  ai)erture  for 
its  exit,  it  has  to  elongate  and  make  coverings  for  itself, 
like  the  common  form  of  internal  hernia  which  lies  neaixir  the 
pubes. 

Course  ami  coverings.  The  Drawing  demonstrates  the  oblique 
course  the  intestine  would  take  through  nearly  the  whole  of  the 
inguinal  canal.  As  the  rupture  is  placed  farther  out  in  the  trian- 
gular space  than  the  conjoined  tendon  it  will  want  necessarily  a 
covering  from  that  stratum  ;  and  it  differs  from  the  more  common 
internal  hcniia  in  not  possessing  that  investment.  But  as  the 
intestine  proceeds  along  the  inguinal  canal  and  the  cord  it  slips 
within  the  cremaster  muscle,  and  then  issues  from  the  abdominal 
wall  by  the  external  abdominal  ring,  forming  a  pear-shaped 
swellmg. 

It«  coverings  from  within  out  will  be,  peritoneum  or  sac,  subjicri- 
toneal  fat,  fascia  trausversalis,  cremasteric  fascia,  spermatic 
fascia,  and  the  t<jgumeuts  and  skin :  in  short  tliey  are  the  same 
as  to  immber  and  structures  as  the  covciings  of  the  external  or 
oblique  hernia. 

Diagnosis. — During  life  this  kind  of  the  intenial  heniia  is  not 
to  be  distinguished  from  the  external  or  obli(|ue  in  consequence  of 
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its  traversing  so  much  of  the  inguinal  canal,  and  having  a  i>ear- 
shapcd  fomi  like  that  rupture. 

Tojtis  ami  the  truss. — From  an  inability  to  distinguish  thii* 
tumour  from  an  external  hernia,  which  it  would  rcscniblo,  the 
same  precautions  for  insuring  the  return  of  the  intestine  by  the 
taxis  are  to  be  taken,  as  were  described  for  that  rupture  (p.  275). 
And  the  pad  of  the  truss,  which  is  to  keep  the  gut  in  its  cavity, 
should  be  placed  near  the  situation  of  the  hitenial  abdominal 
ring,  or  where  an  a|)erture  can  be  ixxognised  by  the  tip  of  the 
fore  finger. 

Seat  of  stricture.  The  remarks  before  made  on  the  cause  and 
sitnation  of  the  stricture  of  an  external  hernia  will  serve  for  this 
rarer  kind  of  internal  hernia  \\}.  27G). 

Division  of  the  stridure.  AVith  a  suspicion  of  the  existence  of 
the  kind  of  rupture  now  under  consideration  care  is  needful  in 
cutting  down  to  free  it  from  stricture  ;  for  the  ej)igastric  vessels 
lie  on  the  outer  side,  whilst  in  the  external  hernia,  from  which  it 
cannot  be  distinguished,  they  are  placed  on  the  inner  side  of  the 
nock  of  the  rupture.  In  cutting  down  on  the  upper  part  of  the 
hernia  to  divide  the  external  strictiu'e  the  scal|)el  should  be  kept 
well  on  the  front  and  midpart  of  the  tumour,  so  as  to  avoid  the 
vessels  lying  on  its  side,  after  the  manner  recommended  in  tlie 
operation  on  the  doubtful  large  direct  hernia  (p.  282)  ;  and  in 
dividing  the  internal  stricture  of  the  neck,  after  oixining  the  sac, 
the  cut  should  be  made  directly  upwards  in  front  of  and  opposite 
the  middle  of  the  hernia.  Should  these  directions  be  observed 
there  will  be  little  risk  of  injuring  the  bloodvessels,  even  though 
the  diagnosis  between  tlie  two  kinds  of  hernia  cannot  be  esta- 
blished. 


DESCRIPTION  OF  PUTE  XXXT. 

■♦   — 

Inner  view  of  the  groin  with  the  apertures  through  which  the 
intestine  leaves  the  cavity  of  the  abdomen  in  hernia. 

To  prepare  the  dissection  throw  down  the  wall  of  the  abdomen 
in  the  left  groin  in  the  form  of  a  triangular  flap ;  detach  the  peri* 
tx)neum  and  the  subperitoneal  fat  from  that  flap,  and  the  colon 
from  the  iliac  fossa.  On  the  removal  of  the  fat  and  areolar  tissue, 
and  some  glands  from  the  side  of  the  large  iliac  arteiy  and  vein, 
the  different  smaller  vessels  and  nerves  will  come  into  sight. 

By  separating  the  peritoneum  from  the  wall  of  the  pelvis  the 
urinary  bladder  and  the  obturator  vessels  appear;  but  in  the 
dissection  here  delineated  the  obliterated  hypogastric  artery  was 
removed  from  the  bladder. 


INNER  STRATA  OF  THE  ABDOMINAL  WALL. 

Inside  the  muscles  of  the  abdominal  wall  in  the  groin  are 
spread  some  thin  membranes,  which  are  connected  with  hernia, 
forming  coverings  for  it.  In  the  inner  as  in  the  outer  view  the 
firm  band  of  Poupart's  ligament  appears. 


A.  Rectus  abtloiniuis  under  the 

fascia. 

B.  Crural  arcli. 

C.  Gimbernat's  ligament. 

D.  Iliac  fascia. 

£.  Sigmoid  flexure  of  the  colon. 

F.  Internal  abdominal  ring. 

G.  Crural  ring. 


H.  Pectineus   muscle   covered  by 

fascia  lata. 
I.    Inner  inguinal  fossa. 
J.    Urachtts  of  the  bladder. 
K.  Ybb  deferens  of  the  testis. 
L.   Fascia  transversalis. 
N.  Urinary  bladder. 


Peritoneum  and  suhperiioneal  fat.  These  two  layers  have  been 
necessarily  detached  in  the  dissection :  they  cover  all  the  parts 
now  laid  bare,  separating  them  from  the  viscera,  and  they  close 
the  aperture  of  the  internal  abdominal  and  the  crural  ring. 

The  crural  arch^  B,  or  Poupart's  ligament  (p.  264),  stretches 
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across  the  front  of  the  hii)-bonc,  arching  over  the  muscles, 
TesselSy  and  nerves,  which  are  continued  from  the  cavity  of  the 
abdomen  to  the  thigh.  Rounded  extenially  where  it  is  joined  to 
the  hip-bone  and  is  united  with  the  guLjacent  i)arts,  it  is  sepa- 
rated internally  by  the  iliac  vessels  from  the  underlying  muscles 
and  bone,  and  is  fixed  by  a  widened  part  (Ciimbernat's  ligament) 
into  the  tuberosity  and  the  pectineal  line  of  tlie  pubes. 

Oimberfiafs  ligamenf,  C,  is  that  i»art  of  the  widened  inner 
attachment  of  tlie  cniral  arch,  which  intervenes  between  the 
rounded  anterior  part,  R,  and  the  bone  benoatli.  Triangular  in 
shape,  the  apex  is  insertwl  into  the  tuberosity  of  the  pubes,  and 
the  base  is  turned  to  the  iliuc  vein,  h.  From  apex  to  base  it 
measures  al>out  an  inch,  and  it  is  kept  on  the  stretch  by  its 
union  at  the  base  with  the  fascia  lata. 

The  fascifi  transvermlis,  L,  lines  the  wall  of  the  abdomen  as 
low  as  Poupart's  ligament.  Ceasing  opi)08ite  that  band,  it  has  a 
'different  disposition  at  the  outer  and  inner  ends.  As  far  inwards 
as  the  letter  B,  it  is  connected  to  the  ligament,  and  blends  with 
the  iliac  fascia,  D:  iKjtween  the  sjKit  referred  to  and  Gimbeniat's 
ligament  it  is  continued  lx?neath  the  inner  half  of  the  crural  arch, 
and  enters  tlie  fore  part  of  the  loose  crural  sheath  around  the 
femoral  vessel ;  and  still  more  internally  it  is  fixed  into  the  i>ec- 
tineal  line  of  the  pulxjs  beneath  the  conjoined  ten(l(m  (p.  271) 
and  Gimbemars  ligament.  Just  above  (iimbemat's  ligament  is 
a  depression  in  the  fascia,  forming  the  inner  inguinal  fossa,  I, 
where  the  internal  inguinal  heniia  begins  to  protrude. 

Inttnial  abdominal  ring^  Y.  This  is  an  elongated  aperture  in 
the  fascia  transversalis,  which  is  external  to  the  epigastric  vessels, 
and  a  little  above  Poupaii's  ligament.  Through  it  pass  the  con- 
stituents of  the  sixjnnatic  cord,  viz.  the  spermatic  vessels,  r,  the 
vas  deferens  or  duct  of  the  testis,  K,  part  of  the  gen i to-crural 
nerve,  1,  and  lymphatics:  when  these  have  reached  the  inside  of 
the  abdomen  they  diverge  to  their  destination  beneath  the  peri- 
toneum and  the  subperitoneal  fat.  Before  the  dissection  is  made 
the  aperture  will  be  closed  by  the  two  internal  strata  of  the 
abdominal  wall,  viz.  subperitoneal  fat  and  jxiritoneum;  but  in 
the  state  of  the  parts  necessary  for  the  production  of  a  congenital 
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hernia,  the  ring   is  not  closed  by  those  layew,  1 
patent  for  the  escape  of  the  gnt;  whilst  the  two  strata  (jie 
tonenra  and  subperitoneal  fat)  form  tubes  which  rewh  to  the  tcs-l 
tide  and  are  ready  to  receirc  the  descending  intestine. 

In  an  external  inguinal  licmia  the  piece  of  inte.itine  leaves  the  1 
nlNlominal  carity  throng-h  this  hole,  and  pmtrndes  along  thai 
B]icmiatic  Cord,  Of  necessity  the  gut  will  fon-c  onwards,  sod  I 
make  coverinps  for  itself  of  the  peritoneiun  and  the  snhpcritoncn!  f 
fat,  as  already  said  (p.  S74),  before  it  receives  the  other  coveiinfs  J 
fWim  the  abdominal  walL 

Tlie  fasrin  t'ltaea,  D,  covers  the  iliacns  mnscle,  and  lies  beneath  I 
the  large  esfcmal  iliac  blood-vessels.  At  Poiipart's  ligament  I 
it  joins  the  fascia  transvcrsalis  as  far  inwards  as  B :  but  thence  I 
to  Gimbcniat's  ligament  it  is  prolonged  lieneath  the  iliac  arteiy  J 
and  vein,  and  blends  with  the  hinder  part  of  the  loose  cranl  I 
sheath  on  the  femoral  vessels. 

The  crural  nhrath  (Plate  XLin.)  is  continuous  nltovo  with  tboJ 
fascite  just  noticed,  the  fascia  transversal  is  entering  tho  frvatf  I 
and  the  fascia  iJiaca  the  back  of  the  tube.  In  it  arc  lodged  ttie  I 
great  vessels,  a  and  h,  of  the  limb ;  and  as  those  ocunpy  only  the  | 
outer  part  of  the  sheath  in  consequence  of  thu  shajie  of  the  parts,  I 
an  interval  is  left  between  the  iliac  vein,  b,  and  Oimlicmat's  | 
ligament,  which  is  named  the  crvrnl  cannt.  This  canal  gradnally  [ 
tapers  from  above  down,  and  reaches  but  a  short  distance  along  i 
the  crural  sheath :  its  opening  into  the  abdomen  is  called  Uio  j 
crurnl  Thii/.  A  femoral  hernia  [tasses  through  this  space  or  I 
[Missage  in  the  cmnil  sheath. 

The  entrnl  ring,  G,  is  the  aperture  of  entrance  into  the  ormsl  \ 
canal  from  the  cniity  of  tlie  abdomen.  Abont  as  large  ns  tbo.  1 
lip  of  the  fore  finger,  and  flattened  like  this  from  before  back,  it  ii 
bonnded  in  front  by  Poupart's  ligament  and  the  snbjaccat  bond  J 
of  the  deep  cniral  arch;  behind  by  the  pubes  covered  by  the  J 
pectineuB  muscle  and  fascia  lata ;  inteninljy  by  tlic  base  of  Oin-  ! 
bemat's  ligament,  C  ;  and  e."rtenially  by  the  iliac  vein,  6.  Of  I 
these  boundaries  only  the  anterior  and  inner  are  unyielding  and 
tiharp  enough  to  constrict  a  piece  of  gut  lying  in  it.  If  the  fore  \ 
finger  is  placed  in  the  ring  whilst  the  hii)-joint  is  altcmately  \ 
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flexed  and  extended  the  inflnence  of  the  state  of  the  limb  on  the 
margins  of  the  ring  will  be  perceived ;  for  laxness  of  Poiipart's 
and  Gimbemat's  ligament  will  be  induced  by  raising  the  tliijjh, 
and  tightness  of  those  bands  will  follow  straightening  of  the  limb. 

The  ring  is  filled  by  a  lymphatic  gland,  and  transmits  lymph- 
vessels  from  the  thigh  to  the  alnlomen.  Towards  the  cavity  of 
tiie  belly  it  is  closed  by  the  strata  of  the  jxiritoncum  and  subperi- 
toneal fat.  But  the  subperitoneal  layer  is  tliickened  over  the 
emral  ring,  and  is  projected  downwards  into  that  aperture, 
making  thus  a  partition  between  the  limb  and  the  alxlomen ;  and 
from  this  arrangement  the  term  sephnn  eruraJe  was  ai)plied  to  it 
by  M.  Cloquet. 

Vessels  occupy  the  outer  side  and  the  front  of  the  ring.  In 
the  former  situation  is  the  iliac  vein,  h.  In  the  latter  lie  a  small 
pnbic  branch,/,  of  the  epigastric  vessels,  and  decj^r  amongst  the 
muscles,  the  spermatic  vessels  of  the  testis^.  Occasionally  the 
obturator  artery,  //,  arises  from  the  epigastric,  r,  above  the  rin«r, 
and  descends  into  the  i)elvis  close  to  the  iliac  vein,  and  aluni^  the 
outer  part  of  the  ring.  With  the  same  origin  it  may  course  to 
the  i)elvis  along  the  base  of  Gimbeniat*s  ligament,  at  the  inner 
part  of  the  ring:  when  it  thus  occupies  the  inner  side,  the  ring 
will  be  encompassed  by  vessels  excei)t  at  the  back. 

Obturator  or  sub/whic  aperture.  Below  the  brim  of  the  jKilvis 
is  a  third  aperture,  which  transmits  from  the  abdomen  the  obtu- 
rator vessels  and  nen'c.  It  is  a  small  oblicpie  camil  at  the  u]»pcr 
part  of  the  thyroid  foramen ;  and  it  is  bounded  partly  by  bone,  and 
partly  by  the  obturator  membrane  and  muscle.  liike  the  two 
ai)erture8  before  described,  it  is  seiwrated  from  the  cavity  of  the 
abdomen  by  the  peritoneum  and  the  subperitoneal  fat. 

Occasionally  a  piece  of  intestine  leaves  the  abdomen  through 
this  hole,  fonning  an  obturator  hernia.  In  such  a  ease  the 
tumour  would  be  clothed  by  the  peritoneum  and  the  sub]>eritoncal 
fat,  like  the  other  hemiic,  and  it  would  finally  escajKJ  into  the 
thigh  under  the  pectineus  muscle.  Very  ccmimonly  small  pellets 
of  fat  from  the  subixiritoneal  layer  project  through  the  a^ierture. 
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ANATOMY  OF  FEMORAL  HERNIA. 

A  protmsion  of  intestine  below  Poupart's  ligament  to  the 

thigh  gives  rise  to  a  femoral  hernia.    Part  of  the  anatomy  of  the 

•  heiTiia  can  be  studied  in  the  abdomen,  and  part  with  the  lower 

limb ;  but  only  the  facts  illustrated  in  this  Plate  of  the  dissection 

of  the  groin  will  be  here  alluded  to. 

Course.  Entering  the  loose  crural  sheath  through  the  crural 
ring,  the  gut  descends  on  the  inner  side  of  the  femoral  vein  along 
the  narrow  space  of  the  crural  canal,  as  far  as  the  saphenoaa 
opening  in  the  fascia  lata ;  at  this  spot  it  escapes  from  its  narrow 
passage  through  the  saphenous  opening,  and  forms  a  swelling  on 
the  surface  of  the  thigh.  As  it  proceeds  in  its  course  it  displaces, 
or  causes  to  be  absorbed  the  gland  situate  in  the  crural  canal. 
Whilst  it  is  in  the  crural  sheath  the  gut  has  nearly  a  straight 
direction,  Imt  as  it  projects  fonvards  to  the  surface  a  bend  is 
formed  at  the  level  of  the  saphenous  opening ;  and  as  it  increases 
in  size,  ascending  on  the  abdomen,  a  second  bend  is  produced. 
See  the  description  in  the  thigh.  The  narrowed  part  of  the 
tumour  beneath  Poupart*s  ligament  is  named  the  neck  of  the 
hernia. 

Coverings,  The  intestine  pushes  before  it  some  strata  apper- 
taining to  the  wall  of  the  belly,  and  others  belonging  to  the 
thigh.  The  coverings  derived  from  the  abdomen  are  the  peri- 
toneal or  the  sac,  and  the  subperitoneal  or  fatty  layer  which 
varies  much  in  thickness  in  different  bodies.  The  limb-coverings 
are  obtained  from  the  cniral  sheath,  and  the  teguments,  and  will 
be  described  with  Plates  xli.  and  xlii. 

Taxis,  By  the  view  in  the  Plate  it  appears  that  the  return  of 
the  intestine  will  be  retarded  by  the  tendinous  band  of  Poupart's 
and  Girabemat's  ligament,  if  this  is  kept  tight  by  an  extended 
state  of  the  tljigh  ;  and  therefore  the  thigh  should  l>e  raised  and 
rotated  inwards  to  relax  to  tlie  utmost  that  band  during  the 
employment  of  the  taxis. 

Stricture.  Strangulation  of  the  intestine  takes  place  most  com* 
monly  in  the  neck  of  the  rupture.     It  may  be  outside  the  sac. 
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and  be  caused  by  a  fibrous  band,  or  by  the  sharp  tendmous  edge 
of  Poapart's  and  Gimbemat's  ligament ;  or  it  may  be  placed 
inside  the  sac,  being  produced  by  a  thickened  band  of  peritoneum. 

Divimn  (^fhs  8iricUire.  When  all  attempts  to  relieve  the  con- 
striction of  the  gut,  by  cutting  fibrous  bands  external  to  the 
neck  of  the  sac,  hare  fidled,  the  sac  will  have  to  be  o|>encd,  and 
the  knife  introduced  under  PoupartVg  ligament  into  the  lower 
part  of  the  belly.  In  dividing  the  internal  stricture  the  edge  of 
the  knife  should  be  turned  inwards  because  the  inner  side  of  the 
crural  ring  is  usually  tree  from  any  blood-vessel ;  but  the  cutting 
instrument  should  not  be  introduced  fartlier  than  is  neccssaiy, 
for  if  the  bladder  should  be  distended,  so  as  to  project  above  the 
level  of  the  brim  of  the  pelvis,  it  may  be  injured  in  an  operation. 

Occasionally  the  obturator  artery  lies  along  the  inner  side  of 
the  crura!  ring  (p.  287).  Wlien  this  unusual  cx)ndition  exists  the 
vessel  is  close  inside  the  neck  of  the  hernia,  and  would  most 
probably  be  cut  by  the  knife  carried  inwards  as  above  directed. 
Fortunately  this  exceptional  state  is  very  rare  in  conjunction  with 
a  hernia  requiring  an  operation  for  the  relief  of  strangulation 
inside  the  neck  of  tlie  sac. 

EXTERNAL  ILIAC  VESSEIA 

The  topographical  anatomy  of  the  lower  lialf  of  tlie  external 
iliac  vessel, — the  part  of  the  artery  to  which  a  ligature  may  be 
applied — is  represented  in  this  Illustration. 


a.  External  iliac  artery. 

b.  External  iliac  vein. 

c.  Spennatic  arteiy. 

d.  Circumflex  iliac  artery. 

e.  Epigastric  artery. 

/.    PbUc  branches  of  epigaKtric. 


g.  Obturator  artery. 

h.  Epi;:ja8tric  vein. 

i.  Circumflex  ilioij  vein. 

k.  Obturntor  vein. 

/.  Spernmtic  vein. 


The  external  iUac^  a,  is  the  beginning  of  the  main  artery  of  the 

lower  limb,  and  is  contained  in  the  cavity  of  the  abdomen.     It 

reaches  from  the  base  of  the  sacrum  to  the  lower  border  of 

Poupart's  ligament,  where  it  receives  the  name  "  ftinornl."     It 

has  a  straight  course  above  the  brim  of  the  pelvis,  and  takes  the 

psoas  muscle  as  its  guide. 

c 
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In  all  its  extent  the  vessel  is  covered  by  the  peritoneum  and 
the  subixjritoneal  fat ;  and  it  is  accompanied  by  a  chain  of 
lymphatic  glands  on  the  inner  side  and  the  fore  part.  Towards 
it«  lower  end  numerous  smaller  vessels  lie  on  it :  thus  the  sper- 
matic artery  and  vein,  c^  and  the  genital  branch,  1,  of  the  genito- 
crural  nerve  pass  along  it ;  crossing  over  its  inner  side  for  a  short 
distance  is  the  vas  deferens  of  the  testis,  K ;  and  directed  trans- 
versely over  it  near  its  ending  is  the  circumflex  iliac  vein,  *.  To 
its  inner  side,  and  taking  a  deeper  position  than  it,  is  the  external 
iliac  vein,  h ;  but  on  the  right  side  there  is  a  slight  difference  in 
the  position  of  the  vein  (Plate  xxxvi.). 

Two  branches  for  the  wall  of  the  abdomen,  viz.  circumflex  iliac 
and  epigastric  arise  from  the  lower  end  of  the  vessel. 

Li{/ature  of  the  artery.  The  slight  depth  of  the  external  iliac, 
and  the  small  disturbance  of  the  contents  of  the  abdomen  in  the 
attempt  to  reach  it,  render  practicable  the  ligature  of  this  vessel 
by  cutting  through  the  wall  of  the  belly  in  the  groin. 

Not  to  displace  unnecessai-ily  the  peritx)neum  the  ligature 
should  be  kept  as  near  as  it  can  be  to  Poupart's  ligament ;  but  the 
exact  spot  to  be  selected  for  the  application  of  the  thread  will 
be  determined  by  the  position  of  the  branches.  Usually  two 
branches  arise  near  the  end  of  the  artery,  and  on  opposite  sides 
of  it ;  and  if  the  position  of  these  vessels  was  constant  the  trunk 
might  be  tied  about  an  inch  higher  up.  But  as  these  branches  take 
origin  at  different  distances  (one  to  two  inches,  Quain)  from  Pou- 
part's ligament,  and  as  the  obturator  artery  may  be  attiached  also 
to  the  lower  half  of  the  iliac  trunk,  the  spot  selected  for  ligature 
should  be  one  inch  and  a  half  to  two  inches  above  the  crural  arck. 

The  operation  may  be  practised  in  this  manner.  A  cut  is  to 
be  made  through  the  integuments  of  the  wall  of  the  belly  in  the 
groin  from  a  point  a  little  above  and  outside  the  internal  ab- 
dominal ring  to  the  front  of  the  iliac  crest ;  but  on  the  right 
side  the  cut  will  be  reversed.  The  three  muscular  strata  aie 
divided  successively  down  to  the  yellow-looking  fascia  transver- 
salis,  L ;  and  then  this  thin  membrane  may  be  slit  on  a  director. 
Next,  the  peritoneum  and  the  subperitoneal  fat  are  to  be  detached 
carefully  with  the  finger,  without  ruptiu-e,  from  the  iliac  fbssa. 
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On  looking  into  the  wound,  witli  the  li^^lit  fallinj^  into  it,  the 
artery  will  be  seen  in  the  bottom ;  and  after  sli{::htly  detachinj^j 
the  iliac  trunk  from  the  surroundiufif  parts,  a  lij^ature  may  bo 
readily  applied  to  it.  Should  the  origin  of  a  brjinch  come  into 
sight  when  the  trunk  is  laid  bare  it  may  be  iucluded  in  the 
thread. 

Difficulty  in  the  execution  of  the  oi>eration  may  be  due 
to  enlargement  of  the  contiguous  inguinal  glands,  which  may 
cover  the  arterial  trunk  and  are  detached  from  it  with  difficulty. 
Variation  in  the  situation  of  the  artm'  will  give  rise  to  some 
embarrassment  unless  the  openitor  is  previously  acrquainted  with 
it.  Not  uncommonly  the  vessel  is  much  bent  downwards  into 
the  pelvis,  so  as  to  lie  below  the  brim,  and  to  be  out  of  sight :  in 
Buch  a  condition  the  artery  would  have  to  be  raised  to  its  usual 
level  by  the  fore  finger  introduced  into  the  wound,  before  a  liga- 
ture could  be  passed  around  it.  Sometimes  in  detaching  the  8ul>- 
peritoneal  fat  the  external  iliac  is  raised  from  its  usual  situation, 
and  is  carried  upwards  with  that  layer:  when  this  displacement 
occurs  the  vessel  mav  be  detected  in  the  fattv  laver  by  means  of 
the  pulsation. 

Branches  of  Oie  iliac.    The  two  l)ranches  of  the  artery  ramify 
'  in  the  wall  of  the  belly,  one  in  front  and  the  other  behind..   Only 
the  beginning  of  the  branches  can  be  now  seen. 

The  epu/astric  artery,  e,  ascends  on  the  inner  side  of  the  internal 
abdominal  ring  to  the  rectus  muscle.  At  first  it  lies  beneath  the 
fescia  transversalis,  but  finally  perforates  this  membrane  to  enter 
the  sheath  of  the  rectus.  On  each  side  of  the  artery  lies  a  vein ; 
these  join  below  into  one. 

Small  branches,  puhic,  nm  inwards  to  the  back  of  the  pubes, 
anastomosing  with  their  fellows,  and  the  obturator,  g.  Cremasteric 
offsets  (p.  273)  are  supplied  to  the  muscular  covering  of  the  cord. 

The  circumflex  iliac  arteiy,  d,  is  directed  to  the  iliac  fossa  below 
Poupart's  ligament  (Plate  xxxvi.).  Small  muscular  branches  are 
given  by  it  to  the  abdominal  wall  and  the  iliacus. 

Two  other  small  arteries,  the  s|)ermatic  and  obturator,  come 
into  the  dis.<iection  for  a  short  distance. 
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The  spermaHc  artery,  f,  a  branch  of  the  aorta,  conrses  to  the 
testis  through  the  internal  abdominal  ring.  The  yeins  accom- 
panying it  unite  together  higher  in  the  abdomen  (Plate  xxxvi*). 

The  oltvrator  artery,  g,  arises  from  the  internal  iliac  trunk  in 
the  pelvis,  and  issues  through  the  subpubic  aperture  to  the  thigh. 
Its  companion  vein,  A;,  and  nerve,  4,  have  a  like  course. 

The  nerves  in  the  dissection  are  offsets  of  the  lumbar  plexus, 
and  are  represented  more  fully  in  the  two  following  Plates. 


1.  Genital  branch  of  genito-crural. 

2.  Crural  branch  of  genito-crural. 


8.  External  cutaneous  nerve. 
4.  Obturator  nerve. 


The  genitO'Crtiral  nerve  divides  into  two : — The  genital  branch, 
1,  runs  on  the  external  iliac  artery,  and  issues  through  the  in- 
ternal abdominal  ring  to  supply  the  cremaster  muscle ;  the  crural 
branch,  2,  passes  beneath  Poupart's  ligament  to  the  integuments 
of  the  thigh. 

The  external  cuianeotis,  3,  is  directed  under  the  outer  end  of 
Poupart's  ligament  to  the  teguments  of  the  thigh. 

The  obturator  nerve,  4,  escapes  from  the  abdomen  by  the  sub- 
pubic hole  with  the  vessels  of  the  same  name,  above  which  it 
lies :  it  is  distributed  in  the  thigh. 


DESCRIPTION  OF  PLATE  XXXVI. 


The  deep  muscles  and  the  vessels  of  the  abdominal  cavity  are 
figured  in  this  Plate. 

The  objects  here  represented  will  be  readily  cleaned  after  the 
removal  of  the  viscera  from  the  cavity  of  the  abdomen ;  but  as 
the  large  vein  (vena  cava)  is  imbedded  in  the  substance  of  the 
liver  it  is  usually  cut  away  in  the  removal  of  that  viscus.  To 
denude  the  diaphragm,  dissect  off  with  care  the  peritoneum ;  to 
remove  that  membrane  from  the  tendon  of  the  muscle,  to  which 
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it  adheres  closely,  will  require  some  skill  on  the  part  of  the 
dissector. 

On  the  right  side  the  deep  muscles  are  to  be  laid  bare,  but  on 
the  left  the  fascia  covering  them  may  remain  entire. 

The  small  nerves  issuing  from  the  substance  of  the  psoas 
muscle  lie  in  a  loose  fat,  and  can  be  defined  with  ease. 

MUSCLES  IN  THE  ABDOMINAL  CAVITY. 

One  of  the  muscles  (diaphragm)  separates  the  cavities  of  the 
thorax  and  abdomen,  and  is  used  in  respiration;  the  others, 
placed  on  the  side  of  the  spine,  take  part  in  the  movements  of 
the  lower  limb  and  last  rib. 


A.  Fleshy  part  of  the  diaphragm. 

B.  Mid-port  of  the  tendou. 

C.  Left  piece  of  the  tendon. 

D.  Right  piece  of  the  tendon. 
£.  Bight  cms. 

F.  Left  cms. 

G.  Internal  arched  ligament. 
H.  External  arched  ligament. 
I.  QoadratuB  lumbonim. 

J.  Psoas  parvus  moscle. 


K.  pHoas  niognus. 

L.  Iliacus  muscle. 

M.  Urinary  bladder. 

N.  Rtictum. 

O.  Vas  deferens  of  the  testis. 

P.  Left  ureter. 

Q.  I-ioft  kidney. 

K.  Supra-renal  body. 

8.  (Esophagus,  cut. 

T.  Pectinens  muscle. 


The  diaphragm^  A,  stretches  across  the  hollow  included  by  the 
ribs,  and  divides  this  space  into  two, — an  upix^r  part,  cavity  of 
the  thorax;  and  a  lower  or  abdominal  cavity.  The  muscle  is 
fleshy  at  the  circumference  where  it  is  fixed  to  the  ribs,  and  ten- 
dinous in  the  centre. 

The  diaphragm  takes  origin  externally  from  the  back  of  the 
xiphoid  cartilage ;  from  the  six  lower  ribs  on  the  inner  surface ; 
firom  the  two  arched  ligaments,  H  and  G ;  and  from  the  side  of 
the  spinal  column  by  the  cms,  £.  All  the  fleshy  fibres  end  in- 
ternally in  the  central  tendon,  to  which  they  are  directed  with 
varying  lengths  and  inclinations. 

It  is  arched  unequally  on  the  two  sides,  being  highest  on  the 
right.  Its  surfaces  look  upwards  and  downwards  to  the  thoracic 
and  abdominal  cavities ;  and  they  differ  in  form,  for  the  upper  is 
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convex,  and  the  lower  concave.  In  contact  with  the  upper  are 
the  viscera  and  membranes  of  the  thorax  ;  and  the  lower,  clothed 
by  the  peritoneum,  touches  the  larger  viscera  in  the  abdominal 
cavity.  Three  large  tubes — two  for  the  conveyance  of  blood 
(aorta  and  cava),  and  one  of  the  food  (ossophagus) — pass  through 
the  muscle ;  and  smaller  apertures  for  the  transit  of  vessels  and 
nerves  exist  on  each  side.  In  the  dead  body  the  muscle  is  arched  * 
higher  on  each  side  than  in  the  centre,  and  the  bulge  on  the  right 
is  higher  than  that  on  the  left.  The  right  curve  ascends  as  high 
as  the  upper  border  of  the  cartilage  of  the  fifth  rib  near  the 
sternum,  and  the  left  reaches  in  like  manner  to  the  level  of  the 
sixth  rib.  By  tlie  action  of  this  muscle  the  cavities  of  the  ab- 
domen and  thorax  are  enlarged  and  diminished,  and  the  viscera 
are  compressed  alternately. 

During  contraction  or  shortening  of  the  fibres  the  muscle 
moves  down  slightly  in  the  cavity  of  the  abdomen,  diminishing 
this  space  and  enlarging  the  thorax ;  and  as  the  fleshy  or 
lateral  part  moves  more  than  the  central  or  tendinous  the  whole 
muscle  resembles  in  form  a  flat-roofed  tent.  In  consequence  of 
an  increase  in  the  size  of  the  thorax  duiing  its  contraction  it  acts 
as  an  inspiratory  muscle.  By  the  descent  above  indicated  the 
viscera  in  the  upper  part  of  the  abdomen  are  forced  down ;  and 
if  the  diaphragm  be  fixed  in  tliat  position,  whilst  the  abdominal 
muscles  are  contracted,  the  viscera  will  be  compressed  between 
the  two,  and  the  contents  of  some  may  be  expelled. 

When  the  shortened  fibres  relax  and  lengthen  the  muscle  is 
moved  one  rib  higher  on  both  sides  than  its  level  in  the  dead 
body ;  and  it  diminishes  in  this  way  the  cavity  of  the  thorax, 
whilst  it  increases  proportionally  that  of  the  abdomen.  By 
causing  a  decrease  in  the  cavity  of  the  thorax  it  becomes  an  ex- 
piratory muscle.  In  its  ascent  the  viscera  of  the  thorax  are 
raised,  especially  the  heart,  and  those  in  the  abdomen  r^ain 
their  usual  place. 

Named  imrh  of  the  muscle.  These  are  three,  viz.,  the  central 
tendon,  the  pillars,  and  the  arched  ligaments. 

The  central  tendon,  not  attached  to  bone,  is  a  thin  aponeurotic 
layer,  which  is  shaped  like  a  trefoil  leaf,  and  has  been  called 
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heart-shaped  or  cordifonn.  It  receives  by  its  circumference  the 
fleshy  fibres,  and  is  pierced  by  the  large  inferior  cava :  it  is 
divided  into  three  pieces ; — a  central,  B ;  a  left  narrow  portion,  C ; 
and  a  right  piece,  D. 

The  crura  or  pillars  lie  on  the  sides  of  the  aorta,  a,  and  form  two 
thick  fleshy  bundles  which  are  fixed  by  tendon  to  the  subjacent 
lumbar  vertebraj  and  their  intervertebral  substance.  Of  the  two, 
the  right  cms  is  larger  than  the  left,  and  in  the  succ^eeding  Plate 
it  may  be  seen  more  distinctly.  From  the  tendinous  part  the 
fleshy  fibres  ascend  to  the  central  tendon,  but  the  most  internal 
set  pass  between  the  aorta  and  the  cesophagus,  decussating  with 
their  fellows,  and  bound  laterally  tlio  oesophagcan  oj'jening  in 
their  upward  course  to  their  destination.  Most  commonly  the 
fasciculus  of  the  right  side  is  anterior  to  that  of  tlie  left  at  the 
point  of  crossing. 

The  arched  ligaments  arc  fibrous  bands  over  the  loin-muscles 
for  the  purpose  of  giving  attachment  to  the  fibres  of  the  dia- 
phragm. 

The  internal  one,  G,  (ligam.  arcuat.  intem.)  the  longest  and 
most  curved,  lies  over  the  psoas  muscle.  By  the  inner  end  it 
joins  the  tendinous  pai-t  of  tlic  cms,  and  by  tlic  outer  it  is 
inserted  into  the  transverse  process  of  the  first  lumbar  vertebra. 
The  external  band,  II,  (lig.  arc.  extern.)  is  attat^hed  extenially  to 
the  last  rib,  and  internally  it  blends  with  the  inner  ligament :  it 
is  placed  over  the  quadratus  muscle,  I,  and  under  or  through  it 
the  last  dorsal  nerve  and  the  accompanying  artery  issue. 

Apertures  in  the  diaphragm.  Three  large  central  holes  give 
passage  to  the  oesophagus  and  the  two  large  bloodvessels  of  the 
lower  half  of  the  body ;  and  on  each  side  of  tlie  aorta  is"  a  fissure 
in  the  cms  for  the  transmission  of  the  spliuichnic  nerves. 

The  (Bsophagean  opening  occupies  the  fleshy  part  of  tlie  muscle 
behind  the  central  tendcm.  It  is  placed  in  front  of  the  spinal 
column,  above  and  to  the  left  of  the  aortic  oi>ening.  Its  bounding 
fibres  are  derived  from  the  cmra,  those  on  tl\e  left  side  coming 
from  the  right  cms;  and  the  opi)osite.  Tlirough  this  aperture 
are  transmitted  the  cesophagns,  and  the  two  j^neumo-gastric 
nen'es,  with  areolar  tissue.     It  is  larger  than  the  tube  passing 
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ihrow^h  ;  and  i:  will  be  reduc«d  in  iize  bj  tbe  contraction  of  tFie 
flc'fthv  fibres. 

The  (^filing  for  the  r^//^r  r/ynr  (for,  qnadratmn)  lies  cm  the 
ri^'bt  of  the  afioi-ha^'e£iD,  and  higher  than  it.  It  \%  sitnate  in  the 
c'.'Titral  t^rnd^'ii  near  the  back  part.  Itf  mar^'ns  blend  with  Ibe 
coat  of  tlic  vein,  excojit  on  the  inner  side;  and  its  size  urOl  not 
be  dinjini^hel  daring  the  contraction  of  the  fleshj  fibres  of  the 
diaphragm.  It  gires  piasaage  to  the  rena  cuts  inferior^  and  scnne 
areolar  tis&ne. 

Tlie  aortic  oj'tning  is  rather  behind  than  in  the  diaphragm,  and 
is  opfiOiite  the  last  dorsal  rertebra.  Laterally  it  is  boanded  by 
the  pillars  of  the  diaj^iragm ;  and  in  front  bv  a  narrow  tendinous 
band  which  interrenes  between  the  crura.  Throngh  it  pass  the 
aorta,  the  thoracic  duct,  and  the  large  azygos  Tein,  with  areolar 
tisftue. 

TYitfisjfure  for  the  tplanehnie  nerves  (Plate  xxxvii.)  lies  in  the 
fleahj  part  of  the  cms,  and  transmits  on  the  right  side  the 
splanchnic  nerves.  Through  that  oa  the  left  side,  besides  the 
three  corresponding  nerves,  passes  the  small  azrgos  rein. 

TYiQ psoas  magnus  muscle,  E,  occupies  the  loins,  and  leaves  the 
abdomen  beneath  Poapart*s  ligament  to  be  attached  to  the  femur 
with  the  iliacns. 

The  muscle  arises  from  the  bodies  of  the  lombar  vertebrse  and 
their  intervertebral  substance;  from  thebodj  of  the  last  dorsal; 
and  from  the  transverse  processes  in  the  loins  by  aponeurotic 
slips.  Iiiferiorily  it  ends  in  a  tendon,  which  is  continued  to  the 
thigh,  and  is  inserted  into  the  small  trochanter  of  the  femnr. 

The  psoas  Ues  beneath  the  kidney  and  the  large  intestine,  and 
the  ureter  and  the  spermatic  vessels.  At  the  attachment  to  the 
lumbar  vertebras  fibrous  arches  span  over  the  lumbar  vessels ;  and 
along  its  inner  edge  below  the  spinal  column  rest  the  external 
iliac  vessels.  The  outer  edge  overlays  the  quadratus  Inmborum, 
I,  and  the  iliacus,  L,  and  some  nerves  of  the  lumbar  plexus. 

If  the  femur  is  free  to  be  moved  this  muscle  will  raise  it 
towards  the  abdomen,  bending  the  hip- joint ;  and  afterwards  will 
rotate  out  the  limb.  When  the  limb  is  immovable,  as  when  it 
supports  the  weight  of  the  body,  the  muscle  will  draw  forwards 
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the  trunk  oyer  the  femur,  as  in  8toopiii<^.  In  standing  the 
lumbar  part  of  the  Bpine  is  kept  erect  by  the  action  of  both 
muscles  ;  or  is  bent  to  the  side  by  one. 

The  psoas  parvus  muscle,  J,  apjwars  to  be  but  a  part  of  the 
large  psoas:  it  is  often  absent.*  It  takes  origin  from  the  bodies 
of  the  last  dorsal  and  first  lumbar  vertebne,  and  from  the  interver- 
tebral substance ;  and  it  ends  below  in  a  strong  tendon,  which  is 
inserted  into  the  fore  part  of  the  brim  of  the  jHjlvis,  blending 
with  the  iliac  fascia..  Near  the  ribs  the  muscle  lies  on  the  psoas 
magnus,  but  slips  to  the  inner  side  of  this  muscle  below. 

As  the  muscle  is  not  fixed  to  the  femur  it  cannot  act  on  the 
hip-joint.  In  the  recumbent  posture  it  may  raise  forwards  the 
pelvis ;  and  in  standing  it  assists  the  large  psoas  in  supporting 
and  bending  forwards  the  lumbar  part  of  the  spine. 

Quadratus  lumborum,  I.  This  muscle  fills  the  space  between 
the  last  rib  and  the  iliac  crest,  and  is  best  displayed  in  Plate 
xxxviL  Two  to  three  inchcn*  wide  below,  the  nuisclc  arises  from 
the  ilio-vertebral  ligament,  and  the  crest  of  the  hip-bone  behind 
that  band:  it  is  inserted  internally  into  the  transverse  processes 
of  the  four  up|)er  or  all  the  lumbar  veilebne,  and  into  the  last 
rib  and  the  body  of  the  last  dorsal  vertebra. 

The  quadratus  is  partly  concealed  by  the  psoas,  and  is  contained 
in  a  sheath  derived  from  the  fascia  lumborum.  Nerves  from  the 
lumbar  plexus  cross  it,  and  the  last  dorsal  nerve  lies  along  the 
outer  edge. 

When  the  muscle  acts  from  the  pelvis  it  can  render  firm  the 
last  rib  so  as  to  give  a  fixed  point  for  the  action  of  the  diaphragm 
in  deep  inspiration,  If  both  muscles  act  on  the  spine  they  will 
assist  the  psoas  muscles  in  maintaining  it  erect ;  but  if  only  one 
is  active  the  spine  will  be  inclined  towards  the  same  side.  In 
climbing  it  will  assist  the  abdominal  muscles  in  raising  the  pelvis. 

The  iliacus  muscle^  D,  arises  from  the  iliac  fossa  of  the  hip- 
bone, and  from  the  base  of  the  sacrum  ;  from  the  ilio-vertebral 
ligament  behind  ;  and  from  the  capsule  of  the  hip-joint  in  front. 


*  This  mnsoJe  was  found  but  once  in  twenty  bodies  which  wore  examined 
Gtiefolly  by  Theile.     ''  Luhre  von  den  Muskelu. "    Leipzig,  1841. 
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Many  of  the  fibres  join  internally  the  tendon  of  the  psoas 
muscle,  but  the  rest  pass  beneath  Poupart's  ligament,  and  are 
inserted  into  the  femur  in  front  of  and  below  the  small  tro- 
xjhanter. 

On  the  right  muscle  rests  the  caecum,  and  on  the  left  the  sig- 
moid flexure  of  the  colon.  Below  the  pelvis  the  muscle  covers 
the  hip-joint ;  and  as  it  passes  over  the  anterior  edge  of  the  hip- 
bone, a  small  bursa  lies  underneath  it. 

If  the  lower  limb  is  free  the  iliacus  assists  the  psoas  in  flexing 
the  hip-joint ;  and  if  the  limb  is  fixed  the  muscle  will  bring  for- 
wards the  pelvis  on  the  head  of  the  femur. 

Lymphatic  glands,  f  f .  A  chain  of  glands  lies  by  the  side  of 
the  large  bloodvcKsels.  From  these  glands  small  efferent  vessels 
are  continued  upwards  to  unite  in  the  thoracic  duct  (Plate 
XXX  vii.). 

BLOODVESSELS  OF  THE  ABDOMEN. 

A  large  arterial,  and  a  venous  trunk  traverse  the  abdomen : — 
the  former  (aorta)  supplies  offsets  in  the  cavity,  and  a  large  vessel 
to  each  limb  ;  the  latter  (vena  cava)  formed  by  the  union  of  two 
large  veins,  one  from  each  limb,  gathers  smaller  branches  from  the 
abdominal  walls  and  the  viscera. 


a.  Aorta. 

b.  Common  iliac  artery. 

c.  Internal  iliac  artery. 

d.  Elxterual  iliac  artery. 
«.  Diaphragmatic  artery. 
/.  Coeliac  axis. 

g.  Upper  mesenteric  artery. 

h.  Renal  artery. 

i.  Spermatic  artery. 

j.  Supm-renal  artery. 

k.  Inferior  mesenteric  artery. 

I,  Lumbar  arteries. 


n.  Middle  sacral  artery. 

p.  Vena  cava  inferior. 

q.  Common  iliac  vein. 

r.   External  iliac  vein. 

8.    Lowest  intercostal  artery. 

L    Renal  vein. 

u.  Supra-renal  vein. 

V.    Si>ennatic  vein. 

V3.  Lumbar  vein. 

ar.  Middle  sacral  vein. 

y.  Circumflex  iliac  artery. 


The  aorta,  a,  the  main  vessel  of  the  body,  extends  through  the 
thorax  and  abdomen.  The  part  in  the  latter  cavity  is  called  ab- 
dominal, and  reaches  from  the  opening  in  the  diaphragm  to  the 
left  side  of  the  fourth  lumbar  vertebra,  where  it  biforoates  into 
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the  oommon  iliac  arteries,  b.  This  large  trunk  rests  on  the  ver* 
tebral  column  behind  the  viscera  and  the  peritoneum,  and  is  crossed 
by  the  left  renal  vein,  /.    Its  offsets  are  visceral  and  parietal. 

The  vtseefal  bratuhea  are  tlie  following  :  three  spring  from  the 
front  of  the  vessel,  viz.  coeliac  axis  /,  upper  mesenteric  ^,  and 
inferior  mesenteric  k ;  and  three  pairs  of  branches,  which  come 
from  the  sides,  are  the  supra-renal  ^j  the  renal  A,  and  tlie  sper- 
matic f.  Only  the  lateral  visceral  branches  remain  in  tlie  dissec- 
tion, the  former  set  having  been  cut  necessarily  in  the  removal  of 
the  viscera. 

The  renal  artery.  A,  is  directed  almost  horizontally  outwards  to 
the  kidney,  and  divides  near  that  viscus  into  branches  which  enter 
it  between  the  vein  and  ureter.  The  artery  of  the  left  side  is  not 
80  long  as  that  on  the  right. 

The  sujn'a-remd  or  middle  ciipsular  artery,  y,  taking  the  same 
direction  as  the  renal,  enters  the  supru-renal  body.  In  the  foetus 
it  is  larger  than  in  the  adult. 

The  spermatic  arter}-,  i,  arises  near  the  renal  (the  testicle  deve- 
loping in  the  loins),  and  descends  over  the  j»8ons  and  the  external 
iliac  artery  to  the  internal  a1)dominal  ring  :  at  this  B|)ot  it  leaves 
the  abdomen  to  reach  the  testicle.  On  the  right  side  the  artery 
crosses  the  vena  cava. 

Originally  the  spermatic  vessels  were  short  and  straight,  like 
the  renal,  but  their  increase  in  length  is  brought  about  by  the 
testicle  passing  from  the  place  of  growth  in  the  abdomen  to  the 
scrotum. 

Parietal  branches.  The  arteries  that  are  furnished  to  the 
wall  of  the  belly  arc  the  diaphragmatic,  the  lumbar,  and  the 
middle  sacral. 

The  diaphragnmtic^  e,  are  the  first  two  branches  of  the  aorta 
in  the  ^bdomen,  and  ramify  on  the  under  surface  of  the  diapliragm. 
Each  courses  over  the  fleshy  fibres  of  the  muscle  to  the  front,  and 
furnishes  an  oflset  towards  the  hinder  part. 

The  lumbar  arteries,  /,  four  in  number  on  each  side,  arise  from 
the  back  of  the  aorta,  and  corresiK)nd  with  the  intercostals  in  the 
thorax  :  their  distribution  is  more  evident  in  Plate  xxxvii. 
Tlie  middle  sacral  artery,  »,  arises  from  the  jwint  of  splitting  of 
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the  aorta,  and  descending  beneath  the  left  common  iliac  vein,  nms 
along  the  middle  of  the  sacrum  to  the  end  of  the  spinal  colomn.- 
Small  offsets  are  supplied  from  it  opposite  each  vertebra. 

The  common  iliac  artery,  h^  is  the  primary  trunk  derived  from 
the  bifurcation  of  tlie  aorta.  About  two  inches  in  length  it 
reaches  as  far  as  the  fibro-cartilage  between  the  last  lumbar  ver- 
tebra and  the  base  of  the  sacrum  :  at  this  spot  it  ends  by  dividing 
into  external  and  internal  iliac  arteries.  Of  the  two  vessels  the 
right  is  more  oblique  in  direction,  and  longer  than  the  left.  Each 
artery  lies  against  the  spinal  column,  and  is  placed  beneath  the 
peritoneum,  like  the  aorta  ;  it  is  crossed  by  several  offsets  of  the 
sympathetic  nerve,  and  sometimes  by  the  ureter,  P. 

On  opposite  sides  of  the  body  the  connections  with  other  vessels 
are  different.  On  the  left,  the  iliac  trunk  is  crossed  by  part  of 
the  inferior  mesenteric  artery,  k;  and  its  companion  vein,  q,  lies 
nearer  the  pelvis.  On  the  right  side  the  iliac  artery  touches  three 
large  venous  trunks  ;  thus  the  right  common  iliac  vein  is  ex- 
ternal to  it,  the  left  common  iliac  vein  crosses  beneath  it,  and  the 
beginning  of  the  vena  cava  is  placed  on  the  outer  side  opposite  the 
fifth  lumbar  vertebra. 

Only  small  glandular  offsets  are  furnished,  as  a  rule,  by  the 
common  iliac  trunk,  but  a  renal  or  an  ilio-lumbar  artery  will  take 
origin  from  it  occasionally. 

Ligature, — ^The  length  of  the  arterial  trunk,  and  the  origin  of  * 
branches  influence  greatly  the  chances  of  a  successful  ligature  of  it. 
If  the  vessel  is  less  than  an  inch  in  length  it  is  too  short  for  the 
application  of  a  thread  without  haemorrhage  ensuing  on  the  sepa- 
ration of  that  band  ;  in  such  a  condition  ligature  of  the  beginning 
of  the  external  and  internal  iliac  would  be  preferable  to  tying  the 
trunk  that  is  too  short  (Quain).  If  during  an  operation  an  un- 
common branch  should  be  seen  to  spring  from  the  iliac  artery  it 
should  be  included  in  the  ligature,  in  order  that  its  disturbing 
influence  on  the  obliteration  of  the  vessel  may  be  removed. 

Internal  iliac  artery,  c.  This  is  the  smallest  of  the  two  vessels 
resulting  from  the  bifurcation  of  the  common  iliac  trunk:  it 
enters  the  pelvis,  furnishing  branches  to  that  cavity,  and  is  shown 
in  Plate  xxxvii. 
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The  external  iliac  arlery,  r/,  courses  along  the  psoas  muscle  to 
the  lower  limb,  and  reaches  from  the  base  of  the  sacrum  to  the 
lower  border  of  Poupart's  ligament.  Its  position  will  be  marked 
on  the  snr&ce  of  the  abdomen  by  a  line  from  the  left  of  the  um- 
bilicus to  a  spot  midway  between  the  symphysis  pubis  and  the 
iliac  crest.  Throughout  its  length  it  is  coyered  by  the  peritoneum 
and  subperitoneal  fat,  and  a  chain  of  lymphatic  glands  lies  along 
its  side.  Near  Poupart's  ligament  it  is  crossed  by  several  small 
yessels  (p.  290).  On  the  left  side  the  large  intestine  crosses  the 
artery. 

Its  companion  vein  is  internal  on  the  left  side;  but  on  the 
right  side,  the  vein  is  on  the  inside  near  Poupart's  ligament,  and 
on  the  outside  near  the  sacrum,  crossing  under  the  artery. 

Two  branches,  epigastric  and  circumflex  iliac,  arise  from  the 
artery  near  the  end:  they  have  been  noticed  before  (p.  291). 
Ligature  of  the  vessel  should  be  practised  rather  below  its  middle 
(p.  290). 

Muecidar  branches  in  the  abdomen.  In  the  diaphragm  small 
terminal  offsets  of  the  intercostal  arteries  ramify,  and  anastomose 
with  the  other  arteries  to  the  muscle.  To  the  quadratus,  I,  and 
iliacus,  L,  branches  of  the  lumbar  and  ilio-lumbar  arteries  are 
furnished. 

Abdominal  veins.  Each  of  the  large  arterial  trunks  above 
described  has  its  companion  vein,  whose  anatomy  is  similar  to 
that  of  the  artery. 

The  external  iluic,  r,  has  the  same  limits  as  the  artery  of  the 
same  name,  and  is  provided  also  with  two  branches,  viz.  cir- 
cumflex iliac  and  epigastric.  Its  position  to  the  artery  varies 
on  the  two  sides:  thus  the  left  lies  inside  and  below,  and 
the  right  crosses  underneath  its  artery  from  the  inner  to  the 
outer  side. 

The  cammmi  iliac,  q,  is  formed  by  the  union  of  the  pelvic  vein 
(internal  iliac)  and  of  the  lower  limb  vein  (external  iliac);  the 
veins  of  opiwsite  sides  blend  in  the  vena  cava  inferior  opposite  the 
last  lumbar  vertebra,  so  that  the  veins  do  not  reach  so  high  as  the 
arteries  of  the  same  name.    Two  veins,  ilio-lumbar  and  lateral 
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Bacral,  enter  each  trunk ;  and  the  middle  sacral  is  received  into 
the  left  common  iliac. 

The  following  are  the  differences  between  the  veins  of  opposite 
sides  : — In  length  the  left  exceeds  the  right.  In  position  to  the 
companion  bloodvessel  they  vary  on  the  two  sides  of  the  body, 
for  instance,  the  right  is  external  to  and  above  its  artery,  whilst 
the  left  lies  below,  and  passes  also  beneath  the  right  common 
iliac  artery. 

The  inferior  cava  (vena  cava  ascendens)  conveys  to  the  heart 
the  blood  of  the  lower  half  of  the  body.  Placed  on  the  right  side 
of  the  spine,  it  begins  opposite  tlie  body  of  the  fifth  Inmbar  ver- 
tebra by  the  union  of  the  common  iliac  veins,  and  passing  throogh 
the  diaphragm  enters  the  right  ventricle  of  the  heart :  it  is  there- 
fore longer  than  its  companion  arter}',  the  aorta. 

Covered  in  front  by  the  peritoneum  like  the  aorta,  it  rests  for 
the  most  part  on  those  branches  of  the  aorta  which  are  directed 
to  the  right,  viz.  lumbar,  renal,  capsular,  and  diaphragmatic  ;  but 
the  right  spermatic  crosses  over  it.  For  about  an  inch  and  a  half 
from  the  diaphragm  it  is  surrounded  by  the  liver. 

Its  branches  are  parietal  and  visceral  like  the  offsets  of  the 
aorta.  The  former  set,  the  smallest,  consists  of  lumbar  and  dia- 
phragmatic. 

Visceral  veins  from  the  alimentary  tube  and  its  glandular 
viscera,  and  corresponding  with  the  coeliac  axis  and  mesenteric 
arteries,  do  not  enter  directly  the  cava,  but  blend  into  one — the 
vena  porta?.  This  single  trunk  ramifies  tlirough  the  liver ;  and 
the  circulating  blood  is  finally  conveyed  to  the  cava  by  large 
veins — venae  cavsB  hepaticaj — close  to  the  liver.  In  the  dissec- 
tion these  veins  were  necessai-ily  cut  across  by  the  removal  of  the 
liver. 

The  visceral  veins  from  the  supra-renal  body,  the  kidney,*  and 
the  testicle,  on  the  right  side  are  received  into  the  cava  as  separate 
vessels  ;  but  the  corresponding  veins  on  the  left  side  join  the 
left  renal  vein,  and  the  blood  from  all  three  is  transmitted  by  this 
single  channel  to  the  cava. 

♦  The  right  renal  vein  joins  the  cava  frequently  higher  than  the  left  :  it  is 
idio  the  shortest  of  the  twa 
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Occasionally  the  cava  lic«  on  the  left  of  the  aorta  as  high  as  the 
kidney :  then  receiving  the  left  renal  vein,  it  crosses  the  spine 
into  its  nsnal  place. 

SPINAL   NERVES  IN   THE  ABDOMEN. 

All  the  nerves  now  visible,  except  two,  come  from  the  lumbar 
plexns  in  the  psoas  muscle.  In  the  next  Plate  the  origin  of  the 
nerves  from  the  plexus  is  brought  under  notice. 


1.  Last  donal  nerre. 

2.  llio-bjpogastric  branch. 

3.  Ilio-iuguinal  branch. 

4.  C*rural  branch  of  geuito-croral 

nerve. 


/).  Cipiiital  branch  of  genito-cniral. 

6.  Extenial  cutaneous  branch. 

7.  Anterior  cniml  nerve. 

8.  Ending  of  phrenic  nerve. 


Bratir?ie8  of  lumbar  plexus.  The  position  to  the  psoas  muscle 
of  the  branches  of  the  plexus  is  the  following  : — Along  the  outer 
edge  appear  four  nerves  ;  two  at  the  u])j)er  part,  viz.,  the  ilio- 
hypogastric and  ilio-inguinal ;  one  about  the  middle — the  external 
cutaneous  ;  and  a  large  nerve  below — the  anterior  crural.  Rather 
below  the  pelvic  part  of  the  inner  edge  of  the  muscle  the  obtu- 
rator nerve  courses  forwards  (Plate  xxxvii.).  Piercing  the  fibres 
of  the  muscle  will  be  one  or  two  pieces  of  the  genito-cniral  nerve ; 
this  difference  depending  ui)on  the  division  of  the  nerve  nearer 
to,  or  farther  from  its  origin  in  the  plexus. 

All  these  branches  are  distributed  outside  the  cavity  of  the 
abdomen,  ending  in  the  abdominal  wall,  the  lower  limb,  and  the 
cutaneous  and  fleshy  coverings  of  the  sj>emiatic  cord. 

Eliding  of  tJie  jihrenic  nerve,  8.  Some  of  the  terminal  branches 
of  this  nerve  pierce  the  fibres  of  the  diai)hragm,  and  run  on  the 
xmder  surface  of  the  muscle  before  disapixjaring  in  the  fleshy 
fibres.  On  the  abdominal  surface  of  the  muscle  they  communi- 
cate with  branches  of  the  sympathetic  nerve  fonning  a  plexus. 
At  the  place  of  union  a  ganglion  exists  on   the  right  side 

(Swan). 

Last  dorsal  nerve,  1.  This  trunk  api)ears  below  the  last  rib, 
and  enters  the  wall  of  the  belly  to  be  distributed  in  it,  like  the 
other  intercostal  nerves  :  it  can  be  seen  more  plainly  in  the  fol- 
lowing Plate. 


DESCRIPTION  OF  PLATE  XXXVII. 


This  Illustration  shows  the  dissection  of  the  lumbar  and  sacral 
plexuses  of  spinal  nerves,  and  that  of  the  internal  iliac  artery.* 

For  the  preparation  of  the  parts  displayed  the  psoas  muscle 
and  the  veins  of  the  right  side  of  the  abdomen  were  taken  away ; 
the  external  iliac  vessels  were  cut  through  and  removed  ;  and  the 
peritoneum  and  fat,  and  the  internal  iliac  vein  and  its  branches 
were  cleared  from  the  pelvis. 

DEEP  MUSCLES  OF  THE  ABDOMEN. 

The  muscles  now  brought  into  view  were  referred  to  in  detail 
in  the  last  Plate,  but  the  Quadratus  lumborum  can  be  better 
learnt  in  this  Figure.  Only  a  small  part  of  the  diaphragm,  C, 
has  been  left  ;  and  the  right  cms  has  been  cut  through  to  allow 
the  beginning  of  the  thoracic  duct,  and  the  large  azygos  vein  to 
be  seen. 


A.  Right  cms  of  the  dianhragm 

divided. 

B.  Left  cms  of  the  muscle. 

C.  Fleshy  latoral  part  of  the  dia- 

phragm. 

D.  External  arched  ligament. 


R  Twelfth  rib,— right. 

F.  Quadratus  lumboranL 

G.  Iliacus  muscle. 
H.  Psoas  muscle,  cut. 

I.    Ilio- vertebral  ligament. 
K.  Urinary  bladder. 


ABDOMINAL  AND  PELVIC  ARTERIES, 

In  this  Plate  the  aorta  is  represented  in  outline  with  the  origin 
of  the  visceral  branches  ;  and  its  lumbar  offsets  are  traced  back 
to  their  exit  from  the  abdomen.    In  the  cavity  of  the  pelvis  the 

*  Usually  the  lumbar  plexus  and  the  internal  iliac  artery  are  dissected  on 
opposite  sides  of  the  l>ody,  but  both  have  been  here  joined  in  one  view  on  the 
right  side,  so  as  not  to  increase  unnecessarily  the  number  of  Plates. 
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internal  iliac  artery  and  its  branches  are  displayed ;  and  in  the  aortic 
opening  of  the  diaphragm  the  thoracic  duct  and  azygos  vein  appear. 


€1.  Thorucdact 

k. 

Common  iliac  artery. 

&  Laige  azygos  rein. 

I 

External  iliac. 

e.   Aorta. 

m. 

Internal  iliac 

d.  First  Inmbar  artery. 

n. 

Ilio-lumbar  branch. 

«.  Second  lumbar. 

0. 

Gluteal  artery. 

/.  Third  lumbar. 

P- 

Sciatic  branch. 

g.  Fourth  lumbar. 

r. 

Pudic  branch* 

K  Last  intercostal  artery. 

f. 

Obturator  branch. 

tk   Middle  sacral  artery  giving  a 

<. 

Viitceral  offsets  of  the  iliac. 

Imnbtt  branch. 

V, 

Lateral  sacral  branch. 

Ltiinbar  arteries^  dy  e,/,  g.  Four  in  number,  they  belong  to  the 
parietal  branches  of  the  aorta ;  but  in  this  body  a  fifth  lumbar 
springs  from  the  middle  sacral  artery :  they  are  named  first, 
second,  &c.,  like  the  vertebrse. 

The  yessels  are  directed  backwards  along  the  bodies  of  the 
•yertebrao  under  the  cms  of  the  diaphragm  and  the  psoas,  and 
each  divides  into  two  (dorsal  and  abdominal  branches)  between 
the  transyerse  processes.  The  dorsal  branches  are  continued 
onwards  in  the  direction  of  the  parent  vessel,  and  supply  the 
back,  the  contents  of  the  spinal  canal,  and  the  vertebne  ;  the 
abdominal  branches  enter  the  hinder  part  of  the  abdominal  wall, 
and  anastomose  with  the  intercostal  above,  and  with  branches  of 
the  internal  iliac  below. 

The  veins  accompanying  the  lumbar  arteries  open  into  the 
inferior  cava  (Plate  xxzvi.). 

Last  intereo9tal  artery,  A.  Appearing  below  the  last  rib  with 
the  last  dorsal  nerve,  it  pierces  the  fascia  lumborum,  and  is  dis- 
tributed with  its  nerve  in  the  wall  of  the  abdomen. 

The  intemal  iliac  artery,  m,  supplies  the  pelvic  viscera,  and 
maintains  anastomoses  outside  the  pelvis  with  branches  of  the 
femoral  trunk.  It  begins  opposite  the  base  of  the  sacrum  in  the 
bifurcation  of  the  common  iliac  artery,  Ar,  and  descends  into  the 
pelvis  towards  the  great  sacro-sciatic  notch,  where  it  divides  into 
two  pieces — anterior  uoid  posterior.  From  its  extremity  a  partly 
obliterated  vessel  (hypogastric)  is  continued  forwards  on  the 
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bladder  to  the  umbilicus  in  the  adult  (Plate  xxxviii.,  i)^  but  in  the 
foetus  this  forms  the  main  channel  of  the  vessel. 

Surrounded  by  much  fat  the  artery  measures  about  one  inch 
and  a  half  in  length,  and  lies  commonly  on  the  lumbo*sacral  cord 
and  the  first  sacral  nerve.  Its  companion  yein  is  placed  between 
it  and  the  pelvis,  but  inclines  to  the  outer  part  on  the  right 
side. 

Ligature.  The  extent  of  this  as  of  the  other  iliac  arteries  is 
subject  to  great  variations,  but  its  length  commonly  is  ih)m  one 
inch  to  one  inch  and  a  half.  Should  ligature  of  the  yessel  be 
required  during  life  the  length  ought  to  amount  to  one  inch. 
And  should  it  be  found  shorter  in  an  operation,  say  only  half  an 
inch,  tying  both  the  iliac  arteries  would  be  safer  than  putting 
a  thread  on  the  one  (Quain). 

Branches  of  Vie  iliac.  These  are  numerous,  and  are  classified 
commonly  into  two  sets  which  come  from  the  two  pieces  (anterior 
and  posterior)  into  which  the  artery  divides ;  but  the  origin  of 
the  branches  deviates  greatly  from  the  prescribed  arrangement. 
Some  of  the  branches  are  distributed  to  the  parietes  of  the  pelvis 
on  the  inside,  some  exterior  to  the  cavity,  and  others  to  the 
viscera. 

The  internal  parietal  set  consists  of  the  ilio-lumbar  and  lateral 
sacral  arteries. 

The  iliO'lumbar  branch,  n,  is  directed  outwards  to  the  iliac  towtk 
beneath  the  external  iliac  vessels  :  there  it  ramifies  in  the  fossa, 
some  offsets  running  on  the  surface  of  the  muscle  to  the  iliac 
crest,  and  others  supplying  the  hip-bone.  An  ascending  or  lum- 
bar branch  anastomoses  with  the  last  lumbar  artery. 

The  lateral  sacral  branches  are  two  in  number,  upper  and 
lower,  and  the  upper  is  marked  with  v :  they  run  on  the  side 
of  the  sacrum,  supplying  the  pyriformis  and  coccygeus  muscles^ 
and  sending  branches  into  the  spinal  canal  through  the  sacral 
apertures. 

External  parietal  set.  These  are  the  gluteal,  sciatic,  pndic^ 
and  obturator :  they  are  ftimished  to  parts  outside  the  cavity  of 
the  pelvis,  and  anastomose  with  branches  of  the  femoral  artery. 
Only  a  short  piece  of  each  branch  is  included  in  the  dissectioxu 
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The  gJukaly  o,  the  largest  of  all,  is  directed  backwards  between 
the  sacral  nerves  to  the  npper  part  of  the  great  sacro-sciatic  notch : 
it  leayes  the  pelvis  above  the  pyriformis  moscle,  and  ^ds  in  the 
bnttock. 

The  sciatic  artery^  p^  descends  to  the  lower  part  of  the  great 
sacro-sciatic  notch,  and  passes  from  the  pelvis  below  the  pyri- 
formis mnscle  :  it  ^ds  in  the  bnttock  and  the  back  of  the  thigh. 

The  j9u^  branch,  r,  takes  a  downward  course  with  the  preced- 
ing, and  escapes  firom  the  pelvis  between  the  pyriformis  and 
coccygens  muscles  :  its  distribution  is  exhibited  in  the  Plates  of 
the  Perinaeum* 

The  obturator  artery,  «,  runs  forwards  across  the  pelvic  cavity 
with  the  nerve  of  the  same  name  to  the  sub-pubic  foramen  : 
external  to  the  pelvis  it  supplies  the  obturator  muscle  and  the 
hip-joint. 

Visceral  hranches.  In  both  sexes  there  are  vesical  and  haemor- 
rhoidal  arteries ;  and  in  the  female  there  are  in  addition  uterine 
and  vaginal. 

The  vesical  branches^  i,  three  in  number,  come  from  the  iliac, 
and  the  partly  obliterated  hypogastric  artery  (Plate  xl.),  and 
ramify  in  the  upper  and  lower  regions  of  the  bladder. 

The  middle  hamorrhoidal  artery  arises  most  often  in  common 
with  the  lower  vesical:  it  is  small,  and  is  distributed  in  the 
rectum. 

uterine  and  vaginal  arteries.  These  branches,  which  arc  spe- 
cial  to  the  female,  are  distributed  as  the  names  signify.  The 
uterine  is  the  larger  and  is  tortuous  ;  and  the  vaginal  is  generally 
an  offset  of  the  middle  hfemorrhoidal. 

The  large  azygos  vein,  by  b^ins  in  a  lumbar  vein,  and  may 
eommunicate  with  the  inferior  cava.  It  enters  the  thorax  through 
the  aortic  opening,  receives  most  of  the  intercostal  veins  of  both 
sides,  and  ends  in  the  vena  cava  superior. 

Thoracic  duct,  a.  Opposite  the  last  dorsal,  or  the  first  lumbar 
vertebra  this  tube  begins  in  a  dilatation — receptaculum  chyli, 
between  the  aorta  and  the  right  cms  of  the  diaphragm.  Into  this 
dilated  part  three  or  four  large  lymphatic  vessels  from  the  mesen- 
teric and  lumbar  glands  are  received.    It  ascends  then  through 
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the  thorax,  and  ends  in  the  neck  by  joining  the  left  subclayian 
vein. 

The  iliO'Veriehral  ligament^  I,  stretches  between  the  traosyerBe 
process  of  the  last  lumbar  vertebra  and  the  iliac  crest  of  the  hip- 
bone, opposite  the  hinder  part  of  the  iliac  fossa :  from  the  npper 
and  posterior  part  the  qnadratus  lombonim  F  takes  origin,  and 
from  the  front,  the  iliacus. 

SPINAL  NERVES  IN  THE  ABDOMEN. 

The  anterior  primaiy  branches  of  the  lumbar  and  sacral  nerves 
are  united  into  a  large  plexus  along  the  side  of  the  spinal  column. 
After  this  union  several  branches  are  distributed  to  the  limb  ;  the 
crural  offsets  from  the  upper  part  belong  to  the  front  of  the  limb, 
and  those  from  the  lower  part  of  the  plexus  enter  the  back  of  the 
thigh. 


1.  First  lumbar  nerve 

2.  Second  lumbar. 
8.  ThircUumbar. 
4.  Fourth  lumbar. 
6.  Fifth  lumbar. 

6.  Ilio- hypogastric  branch. 

7.  IHo- inguinal  branch. 

8.  Gcnito-crural  branch. 

9.  External  cutaneous. 
10.  Anterior  cruraL 


11.  Obturator  nerTe. 

12.  First  sacral  nerve. 

13.  Second  sacraL 

14.  Third  sacral. 

15.  Fourth  sacraL 

16.  Superior  gluteal  branch. 

17.  Last  dorsal  nerve. 

23.  Branch  to  lumbo-sacraL 

24.  Lumbo-sacral  cord. 

25.  Sacral  plexus. 


0 

The  lumbar  nerves  are  five  in  number,  and  are  marked  1,  2,  3, 
&c.  They  increase  rapidly  in  size  from  first  to  last ;  and  they 
communicate  with  each  other,  and  with  the  knotted  cord  of  the 
sympathetic,  as  soon  as  they  escape  from  the  intervertebral  fora- 
mina. Small  muscular  offsets  are  frimished  by  the  nerves  to  the 
psoas  and  qnadratus. 

Four  of  the  nerves  unite  in  the  lumbar  plexus,  whilst  the  last  or 
fifth  enters  the  sacral  plexus.  Sometimes  too  the  first  lumbar  is 
joined  to  the  last  dorsal  by  a  smaU  branch  (dorsi-lumbar). 

The  lumbar  plexus  is  formed  by  the  intercommunication  of  the 
four  highest  nerves ;  and  it  is  embedded  in  the  large  psoas  muscle. 
Below,  it  is  connected  with  the  sacral  plexus  through  the  lombo* 
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sacral  cord.  Its  offsets,  six  in  nnmber,  are  furnished  to  the  lower 
part  of  the  abdominal  wall,  to  the  spermatic  cord  coverings,  and 
to  the  front  of  the  limb. 

lUo-hypogastrk^  6,  and  Huhifiguinal,  7 :  these  two  branches 
arise  in  the  first  nenre,  and  come  into  sight  at  the  top  of  tlie  psoas 
mnscle.  Directed  downwards  and  outwards  across  the  quadratus 
lumbomm  to  the  iliac  crest,  they  enter  the  wall  of  the  belly,  and 
end  in  the  muscles  and  integuments  (Plate  xxx.,  p.  2G9).  At 
the  iliac  crest  the  nerve,  6,  gives  a  cutaneous  offtiet  to  the  buttock. 

Omilo-cruraly  8.  This  branch  comes  from  the  second  nerve, 
and  the  loop  between  the  first  two.  Piercing  the  fibres  of  the 
psoas,  it  descends  on  the  sur&ce  of  that  muscle  towards  Poupart*s 
ligament^  and  divides  into  two. 

The  genital  part,  which  is  cnt»  leaves  the  abdomen  with  the 
4q)ermatic  vessels  and  is  distjibuted  to  the  cremaster  muscle. 

The  crural  piece  is  continued  below  the  ligament,  and  reaches 
the  teguments  of  the  front  of  the  thigh. 

The  external  cuianeauSy  9,  springs  in  the  third  nerve,  and  aj)- 
pears  at  the  outer  border  of  the  psoas  about  the  middle  :  the 
nerve  leaves  the  belly  beneath  the  outer  end  of  Poupart's  liga* 
ment,  and  ramifies  in  the  teguments  of  the  outer  part  of  the  thigh. 

The  anterior  crural  nerve,  10,  is  the  largest  offset  of  the  i)lexu8 : 
it  receives  most  of  the  fourth  nerve,  and  is  joined  by  a  large  fasci- 
culus fix)m  the  nerves  above.  Emerging  from  beneath  the  |)8oas 
near  Poupart*s  ligament,  it  lies  in  the  hollow  between  that  muscle 
and  the  iliacus.  The  nerve  escapes  from  the  abdomen  l)eneuth 
Poapart's  ligament,  and  is  supplied  to  the  fore  part  of  the  limb. 

In  the  abdomen  it  furnishes  two  or  more  branches  to  the  iliacus 
muscle,  and  a  small  nen-e  to  the  coats  of  the  femoral  artery. 
.  Obturator  nerve,  11.  Beginning  in  the  third  and  fourth  nerves, 
it  comes  into  sight  at  the  pelvic  border  of  the  psoas.  It  is  then 
continued  across  the  cavity  of  the  pelvis  to  the  sub-pubic  aperture 
in  the  upper  part  of  the  thyroid  foramen,  and  terminates  in  the 
adductor  muscles  of  the  thigh. 

The  hmJHhsacral  cord,  24,  is  formed  by  the  whole  of  the  fifth 
lumbar  nerve,  and  by  a  fasciculus,  23,  which  is  derived  from  the 
fimrth  nerve.    This  large  nerve  enters  the  sacral  plexus  \r\  the 
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pelvis,  and  serves  as  the  connecting  cord  between  this  and  the 
Inmbar  plexus. 

Before  the  cord  joins  the  first  sacral  nerve  it  gives  origin  to  the 
upper  gluteal  nerve,  16  ;  this  branch  passes  out  of  the  pelvis 
tlirough  the  upper  part  of  the  great  sacro-sciatic  notch  with  the 
gluteal  artery,  and  is  distributed  to  muscles  on  the  back  of  the 
pelvis. 

Sacral  nerves.  Five  in  numbOT  like  the  lumbar  nerves,  they 
decrease  in  size  from  above  down.  Four  of  them  issue  from  the 
spinal  canal  through  the  apertures  in  the  front  of  the  sacrum,  and 
th6  fifth  or  last  comes  between  the  sacrum  and  the  coccyx.  The 
three  highest  and  part  of  the  fourth  enter  the  sacral  plexus ;  but 
the  rest  of  the  fourth  joins  the  fifth  nerve,  and  terminates  in  mus- 
cular and  visceral  branches.  The  fifth  sacral  nerve  joins  the  coo* 
cygeal,  and  ends  on  the  back  of  the  coccyx.' 

The  sacral  plexus,  25,  is  formed  chiefly  by  the  mii<m  of  the 
three  upper  sacral  nerves  with  part  of  the  fourth,  as  before  said ; 
and  it  is  further  joined  by  the  large  lumbo-sacral  cord,  24,  from 
above.  Its  component  nerves  blend  together  in  a  flat  band  which 
rests  on  the  pyriformis  muscle. 

Its  branches  are  numerous: — Some  belong  to  the  external 
rotator  muscles,  and  will  be  dissected  with  the  buttock  ;  others 
are  prolonged  to  the  back  of  the  limb  ;  and  one  is  distributed  to 
the  perinasum. 

Last  dorsal  nerve,  17.  This  lies  below  the  last  rib,  and  appears 
in  the  abdomen  after  passing  through  or  beneath  the  external 
arched  ligament,  with  its  accompanying  artery.  After  a  distance 
of  three  inches  about,  it  pierces  the  posterior  tendon  of  the  trans- 
versalis  muscle  (fascia  lumborum),  and  terminates  in  the  abdo- 
minal wall.  A  separate  small  abdominal  branch  arises  from  the 
nerve  before  this  leaves  the  abdomen. 

KNOTTED  CORD  OF  THE  SYMPATHETIC. 

In  the  abdomen  the  sympathetic  consists  of  plexuses  in  front  of 

the  vertebral  column,  for  the  supply  of  the  viscera ;  and  of  two 

«T^liated  cords,  one  on  each  side  of  the  spine,  which  join  the 
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diflferent  spinal  nenres.    As  the  viscera  have  been  removed  from 
the  abdomen  only  the  knotted  cords  remain. 


18.  Great  splanchnic  nerve. 

19.  Small  splanchnic. 

20.  SmaUest  splanchnic 


21.  Lumbar  part  of  the  gangliatod 

cord. 

22.  Sacral  part  of  the  cord. 


The  lumbar  part  of  the  gangliated  cord,  21,  lies  along  the  inner 
border  of  the  psoas  muscle,  and  is  covered  on  the  right  side  by 
the  vena  cava  inferior.  A  ganglion  exists,  for  the  most  part,  op- 
posite each  vertebra ;  and  from  it  offsets  are  prolonged  internally 
and  externally^ 

The  external  branches^  two  in  nnmber  from  each  ganglion,  join 
generally  two  spinal  nerves. 

The  mtemal  branches  are  directed  over  the  aorta  and  terminate 
in  the  large  visceral  plexuses. 

The  sacral  jx^t  of  the  cord,  22,  rests  on  the  front  of  the  sacrum 
internal  to  the  row  of  apertures.  Below,  the  cords  of  opposite 
sides  are  connected  by  a  loop  in  front  of  the  coccyx,  on  which 
there  is  situate  a  single  median  ganglion — the  ''  ganglion  impar.*' 
The  number  of  the  ganglia  is  oftentimes  less  than  that  of  the  ver- 
tebrsd  ;  and  those  bodies  are  smaller  in  the  pelvis  than  elsewhere. 
External  and  internal  offsets  are  given  from  these  as  from  the 
lumbar  ganglia. 

External  branches^  two  in  number,  enter  either  one  or  two  spinal 
nerves. 

Internal  or  visceral  branches^  small  in  size,  are  prolonged  from 
the  first  two  ganglia  to  the  centre  in  front  of  the  sacrum,  called 
the  hypogastric  plexus ;  the  branches  fr*om  the  remaining  ganglia 
ramify  on  the  front  of  the  sacrum,  and  form  a  plexus  on  the  middle 
sacral  artery. 

Splanchnic  nerves.  These  are  three  in  number  on  each  side, 
and  take  origin  in  the  ganglia  of  the  knotted  cord  of  the  sympa- 
thetic in  ihe  thorax.  They  are  named  large,  small,  and  smallest, 
and  pierce  the  fibres  of  the  cms  of  the  diaphragm. 

The  large  splanchnic,  10,  ends  in  one  of  the  ganglia  (semi^ 
lunar),  forming  part  of  the  solar  plexus  in  the  abdomen. 
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The  small  splanchnic,  19,  terminates  near  the  preceding  in  the 
lateral  part  of  the  solar  plexus. 

The  smallest  splanchnic,  or  renal  nerve,  20,  throws  itself 
chiefly  into  the  plexus  for  the  kidney,  and  joins  the  solar  plexus. 


DESCRIPTION  OF  PUTE  XXXVIIL 


First  view  of  the  dissection  of  the  pelvis,  to  illustrate  the 
anatomy  of  the  muscles  closing  the  pelvic  outlet. 

For  this  side-view  the  left  limb  was  removed  by  sawing  through 
the  hip-bone  near  the  symphysis  pubis  in  fronts  and  near  the 
articulation  with  the  sacrum  behind,  thB  muscles  of  the  abdominal 
wall  having  been  previously  divided  by  a  cut  from  the  one  sslwu. 
part  of  the  pelvis  to  the  other.  After  forcibly  separating  the  hip- 
bone the  pelvic  fascia  was  detached,  and  the  ischial  spine  was  cut 
off  with  a  bone  forceps,  and  thrown  down  with  its  muscles. 

A  large  quantity  of  fat  will  need  removal  from  the  perinatal 
surface  of  the  levator  ani ;  from  the  pudic  artery  and  nerve  lying 
Bgainst  that  muscle;  from  the  viscera  in  the  pelvis;  and  from  the 
branches  of  the  internal  iliac  artery  and  the  sacral  plexus. 


MUSCLES  CLOSING  THE  PELVIC  OUTLET. 

Three  muscles,  viz.,  levator  ani,  coccygeus,  and  pyriformis, 
close  on  each  side  the  elongated  interval  between  the  ilio-sacral 
articulation  and  the  symphysis  pubis.  Other  muscles  of  the  abdo- 
minal wall,  loins,  and  buttock,  are  shown  cut  through  in  the  Figure. 


A.  External  obliqne  muscle. 

B.  Interual  oblique,  and  the  trans- 

versalis. 

C.  Psoas  magnus  muscle. 

D.  Iliacus  muscle. 

£.  The  rectum  or  large  intestme. 

F.  Bag  of  the  peritoneum. 

G.  Vas  deferens  of  the  testis. 
H.  Urinary  bladder. 

I.    Spermatic  cord. 

J.   Ureter  from  the  kidney. 


E.  Cms  penis,  cut  through. 

L.   Anterior  layer  )   of  triangular 

N.  Posterior  layer  {      ligament. 

0.   Ejaculator  urinse  muscle. 

P.    Levator  ani  muscle. 

Q.   Ischial  spine,  cut  ofEl 

R  Coccygeus  muscle. 

S.   Sphincter  ani  extemus. 

T.   Gluteus  maximus  muscle. 

V.    Pyriformis  muscle. 

W.  Hip-bone,  cut. 
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The  pyrformis  mnscle,  Y,  arises  by  fleshy  slips  from  the  bodies  of 
ttiree  sacral  yertebrse  (the  first  and  last  bones  being  free);  from 
the  lateral  mass  of  the  sacrum  outside  the  anterior  foramina ;  and 
fiom  the  upper  part  of  the  posterior  border  of  the  hip-bone« 
Leaving  the  pelvis  by  the  great  sacro-sciatic  notch,  it  crosses  the 
back  of  the  hip-joint  to  be  inserted  into  the  top  of  the  great  tro- 
chanter.   See  Plate  of  the  Buttock. 

In  the  pelvis  the  muscle  lies  beneath  the  sacral  plexus,  and 
some  branches  of  the  internal  iliac  artery ;  and  on  the  left  side 
the  rectum  rests  on  it.  As  it  passes  through  the  great  sacro- 
Bciatic  notch  it  divides  that  space  into  two.  In  contact  with  the 
lower  border  is  the  coccygeus. 

The  coccygeus  muscle,  B,  thin  and  triangular  in  shape,  arises 
from  the  upper  edge  and  the  point  of  the  ischial  spine,  Q,  of  the 
hip-bone ;  and  it  is  inserted  by  a  widened  part  into  the  fr*ont  of 
the  coccyx  near  the  edge,  and  into  the  last  piece  of  the  sacrum. 

Intermediate  in  position  between  the  levator  ani  and  the  pyri- 
fcrmis,  the  muscle  blends  by  its  lower  edge  with  the  levator,  and 
is  separated  fix)m  the  pyriformis  by  the  pudic  and  sciatic  vessels 
and  nerves.  The  pelvic  surface  touches  the  rectum,  and  the 
perinseal  sur&ce  blends  with  the  small  sacro-sciatic  ligament  which 
partly  conceals  it :  the  muscle  is  crossed  by  the  pudic  nerve  and 
artery  when  these  are  displaced  by  the  dissection. 

The  muscles  of  opposite  sides  support  the  pelvic  viscera  and  the 
coccyx ;  and  shortening  by  the  contraction  of  the  fibres,  they  will 
draw  forwards  the  coccyx  after  the  bone  has  been  forced  back- 
wards.- 

Levator  ani,  P.  The  insertion  of  the  muscle  is  shown  in  Plato 
XXX.,  and  the  origin  appears  in  this  side-view  of  the  pelvis. 

It  arises  in  front  from  the  back  of  the  pubes  just  above  the 
obturator  intemus,  lower  down  from  the  fascia  covering  the 
obturator  muscle,  and,  still  lower^  fix>m  the  back  of  the  triangular 
ligament^  N ;  behind,  from  the  lower  border  of  the  ischial  spine, 
Q ;  and  between  those  osseous  attachments,  from  the  under  surface 
of  the  recto-vesical  fascia.  Its  fibres  are  inclined  down  and  back, 
and  have  the  undermentioned  insertion ; — the  most  anterior  unite 
below  the  triangular  ligament  with  the  muscle  of  the  other  side  at 
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the  central  point  of  tlie  pcrinieaiu ;  others  coarse  backwards  orep 
the  side  of  the  gat,  some  joining  the  mnBcular  coat  of  the  int«a* 
tine,  to  meet  in  a  tendinoua  line,  between  the  gut  and  the  coccjTt, 
the  fibres  of  the  opposite  mascle ;  and  the  posterior  fibres  cod  oa 
the  lower  part  of  the  coccyx. 

By  their  position  in  the  pelvio  outlet  the  muscles  form  a  flesfay 
diaphragm,  which  is  conves  to  the  perioffiom  and  i«  pierced  by 
the  rectum.  The  outer  surface  looks  to  the  wall  of  the  pelvis  and 
the  ischio-rectal  fossa,  and  the  inner,  to  the  bladder  and  urethra, 
and  the  rectum.  The  anterior  bordur  lies  against  the  nretbnl 
tube  in  the  male,  and  the  urethra  and  vagina  in  the  female;  whilst 
the  interval  between  the  masclea  of  opposite  sides  is  closed  by  the 
triangular  ligament  of  the  urethra. 

Wlien  the  levator  ani  contracts  it  raises  tie  rectum ;  and  it  will 
restore  to  the  uatnral  position  the  lower  end  of  the  intestine  which 
has  been  protnidcd,  and  everted  in  the  passing  of  the  feces.  IE 
will  also  compress  the  lower  part  of  the  bladder,  and  the  genera- 
tive organs  lying  below  and  in  front  of  that  viscus.  And  as  the 
masclea  of  opposite  sides  unite  below  the  urethral  tube  in  the 
male,  and  the  v^na  in  the  female,  they  will  be  able  to  coDstrict 
those  pass^es.  By  means  of  the  fibres  attached  to  the  coct^  the 
mnsdea  will  raise  tliat  bone  with  the  aid  of  the  cocoygcos. 

The  triangwUiT  ligament  of  the  urethra  is  described  in  p.  856. 
In  this  figure  the  two  layers  are  represented  aa  they  appear  after 
the  removal  of  the  bone  to  which  tliey  arc  attached  on  the  side^ 
The  two  strata  of  which  it  consists  are  farther  apart  in  the  middla 
line  than  on  the  sides,  and  between  tliem  lie  muscles,  vessels,  tuid 
nerves,  Inferiorly,  the  layers  blend  together;  and  from  the  lower 
edge  a  thin  fascia  is  prolonged  over  the  levator  ani  muscle  in  th« 
jschio-rectal  fossa.  In  tliis  view  the  posterior  layer  is  seen  to  be 
pierced  by  the  dorsal  artery  and  nerve  of  the  pudic  j  and  to  gifft 
attachment  to  the  levator  ani,  P. 

IHTERSAL  ILIAC  ARTEKY. 

Visceral  branches,  and  the  obliterated  hypogastric,  are  continued  ' 
forwards  from  the  end  of  the  internal  iliac ;  and  these,  with  the 
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padic  arterjy  are  the  chief  vessels  in  the  Fignre*  The  other 
arteries,  which  are  cut  through,  do  not  require  further  notice  than 
that  contained  in  the  table  of  reference* 

a.  Common  iliac  artery.  t      i.   Superficial  perinceal  branch. 


h.  Common  iliac  yein. 

c  Superior  yesical  artery. 

d.  Obliterated  hypogastric 

€,   Middle  vesical  artery. 

/.   Inferior  vesical  artery. 

g.  Pudic  artery. 

A.  Inferior  hiemorrhoidal  branch. 


^  I  Dorsal  artery  of  the  penis. 

I.  Artery  of  the  bulb, 

n.  Spermatic  arteiy. 

0.  Spermatic  veins. 

p.  Sciatic  artery,  cut. 

r.  Branch  of  the  sciatic. 


Ohliteraied  hypogastric.  In  the  foetus  the  artery  in  the  place  of 
the  internal  iliac  is  continued  through  the  umbilicus  to  the  pla- 
centa. This  vessel  is  called  hypogastric  as  it  lies  by  the  side  of 
the  bladder  and  within  the  belly,  and  umbilical  outside  that  cavity^ 
After  birth  that  artery  is  obliterated,  and  the  cord  above  noticed 
remains  in  its  place. 

This  cord,  J,  is  placed  in  the  adult  on  the  lateral  part  of  the 
bladder  as  far  as  the  apex,  and  then  against  the  abdominal  wall  as 
high  as  the  umbilicus.  By  its  side  lies  a  small  artery  which  fur-» 
nishes  vesical  offsets. 

Vesical  arteries.  Two  or  three  in  number,  they  spring  from  the 
fore  part  of  the  internal  iliac  trunk :  the  upper  and  middle,  c  an4 
«,  supply  the  greater  part  of  the  bladder,  whilst  the  lower,  /,  is 
distributed  to  the  base  and  the  generative  parts  below. 

Pudic  artery y  g.  In  the  views  of  the  perinseum  this  vessel  has 
been  exhibited  in  parts,  but  in  this  side-view  it  is  laid  bare  from 
the  beginning  nearly  to  the  end.  It  leaves  the  pelvis  through  the 
lower  part  of  the  great  sacro-sciatic  notch,  and  winding  over  the 
back  of  the  ischial  spine,  appears  in  the  ischio-rectal  hollow  of  th^ 
perinsBum  by  passing  through  the  small  sacro-sciatic  notch.  En- 
tering next  between  the  layers  of  the  triangular  ligament  by 
perforating  the  posterior,  N,  near  the  base,  it  finally  pierces  the 
anterior  layer  near  the  symphysis  pubis  (Plate  xxx.),  and  ends  in 
the  penis. 

Its  named  offsets  are  furnished  chiefly  to  the  lower  end  of  the 
rectum,  to  the  perinseum  and  scrotum,  and  to  the  urethra  and  the 
penis :  they  are  numerous,  and  arise  from  behind  forwards  as  here 
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stated: — ^Inferior  hsBmorrhoidal,  hy  one  or  two  in  number;  snper- 
ficial  perinaeal,  i;  arteiy  of  the  bulb,  I;  dorsal  artery  of  the  penis, 
j;  and  muscular  to  the  levator  ani  and  the  perinseal  muscles. 
For  the  detailed  description  of  these  branches,  see  the  Perinseum. 
The  sciatic  artery,  j7,  which  is  seen  to  descend  through  the 
pelvis  in  Plate  xxxvi.,  escapes  from  that  cavity  below  the  pyri- 
fonnis,  V,  lying  between  this  and  the  coccygeus,  R. 

PUDIC  NERVE  AND  BRANCHES. 

The  distribution  of  this  nerve  is  displayed  in  the  Plates  of  the 
Perinseum,  but  its  origin,  general  course,  and  branching,  appear 
in  this  view. 


1.  Sacral  plexus. 

2.  Dorsal  nerve  of  the  penis. 

3.  Perineal  nerve. 

4.  Inferior  hsemorrhoidal  branch. 


5.  Superficial  perinseal  branches. 

6.  Branch  to  ejacolator  orins. 

7.  Branch  to  constrictor  urethrae. 


The  pudic  nerve  arises  in  the  sacral  plexus  as  one  or  two  pieces^ 
and  has  the  same  general  course  and  distribution  as  the  arteiy  of 
the  same  name.  Where  it  begins  as  a  single  trunk  the  parts,  2  and 
3,  are  blended  as  far  as  the  ischial  spine,  Q ;  but  at  this  point  they 
separate,  one,  inferior,  reaching  the  perinsBum,  and  the  other, 
superior  in  position,  being  furnished  to  the  penis. 

The  periruBol  branch,  3,  is  directed  forwards  to  the  scrotum  in 
which  it  ends ;  its  offsets  are  these : — One  or  two  inferior  hasmor* 
rhoidal  branches,  4,  to  the  muscles  .and  integuments  of  the  lower 
end  of  the  rectum ;  two  superficial  perinsBal  branches,  5,  (anterior 
and  posterior)  to  the  integuments  of  the  scrotum ;  and  branches 
to  the  muscles,  and  the  part  of  the  urethra  in  the  perinssum,  of 
which  two,  6  and  7,  are  shown. 

•  The  dorsal  nerve  of  the  penis,  2,  ascends  along  the  side  of  the 
pelvis  and  the  internal  obturator  muscle  to  the  back  of  the 
triangular  ligament ;  and  takes  its  place  between  the  layers  of  that 
membrane  by  penetrating  the  posterior  layer  higher  than  the 
dorsal  artery  of  the  penis.  In  company  with  the  artery  of  the 
same  name  it  ascends  near  to  the  symphysis  pubis,  perforates  the 
anterior  layer  of  the  ligament,  and  is  distributed  to  the  body  and 
the  integuments  of  the  penis. 


DESCRIPTION  OF  PUTE  XXXIX. 


The  arrangement  of  the  recto-vesical  fascia  is  set  forth  in  this 
second  view  of  the  dissection  of  the  pelvis. 

After  dividing  the  levator  ani  near  its  origin,  and  throwing 
down  that  mnscle,  the  recto-vesical  fascia  will  become  apparent. 
To  demonstrate  the  existence  of  sheaths  of  the  membrane  on  the 
prostate  and  the  rectnm,  incisions  may  be  made  in  a^longtitudinal 
direction  into  the  fascia  on  those  viscera,  as  in  the  Figure. 

RECTO-VESICAL  FASCIA. 

This  membrane  is  attached  to  the  viscera,  assisting  to  support 
them,  and  forms' a  partition  between  the  pelvis  and  the  perinsoum. 
The  same  letters  of  reference  for  the  same  parts  are  used  in  this 
and  the  preceding  Figure. 


A«  Recto-veaical  fascia. 

B.  line    of    attachment    to    the 

viflcera. 

C.  Sheath  on  the  prostate. 

D.  Sheath  for  the  rectum. 

E.  Upper  part  of  the  rectum. 

F.  Bag  of  the  peritoneum. 

0.  Yas  deferens  of  the  testis. 
H.  Urinary  bladder. 

1.  Spermatic  cord. 


J.  Ureter  fVom  the  kidney. 

K.  Cms  penis,  cut. 

L.  Prostate. 

N.  Triangular  ligament. 

0.  IJjaculator  urine. 

P.  Levator  ani,  thrown  down. 

Q.  Ischial  spine,  cut  off. 

R  Coccygeus  muscle. 

S.  Rectum,  lower  part 


The  reeUhvesieal fascia f  A,  is  an  offset  of  the  layer  lining  the 
obturator  muscle  on  the  wall  of  the  pelvis.  Before  the  hip-bone 
is  detached,  a  whitish  line,  reaching  from  the  front  of  the  pelvie 
cavity  to  the  ischial  spine,  marks  the  beginning  of  this  fascia. 
From  this  origin  the  membrane  is  directed  inwards  obliquely  on 
the  levator  ani ;  and  meeting  with  a  similar  piece  on  the  opposite 
side,  forms  a,  septum  between  the  cavity  of  the  pelvis  and  the 
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perin83um.  This  septum  is  rather  conyex  below,  and  is  pierced 
by  the  lower  part  of  the  bladder  and  the  rectnm,  so  that  the 
viscera  are  partly  within  the  cavity  of  the  abdomen,  and  partly 
outside  the  flooring  or  membranous  boundary  of  that  cavity. 
Though  the  viscera  pass  through  the  fascia  there  is  not  any  pas- 
sage leading  from  the  pelvic  cavity,  for  the  margins  of  the  aper- 
tures for  their  transmission  are  inseparably  united  to  the  parts 
transmitted.  From  the  under  or  perinsBal  surfece  of  the  &scia 
are  famished  two  prolongations,  like  the  fingers  of  a  glove,  which 
form  sheaths  for  the  prostate  and  the  rectum. 

As  the  fascia  suspends  the  bladder,  it  forms  the  true  ligaments 
of  this  viscus  on  each  side,  and  in  front.  These  will  be  noticed 
below. 

The  iheaih  of  the  prostate^  C,  derived  ftx)m  the  recto-vesical 
fascia,  as  above  said,  blends  at  the  front  of  that  body  with  the 
posterior  layer,  N,  of  the  triangular  ligament.  It  gives  a  complete, 
though  not  very  dense  covering,  and  is  separated  from  the  pros- 
tate by  a  plexus  of  veins,  and  by  some  small  arteries. 

Sheath  of  ilie  rectum.  This  incases  about  the  lower  four  inches 
of  the  gut,  and  is  continued  to  the  anus  where  it  gradually  ends. 
It  is  thicker  than  the  tube  on  the  prostate,  and  is  separated  from 
the  intestine  by  fat,  and  by  the  upper  hasmorrhoidal  vessels. 

Ligaments  of  the  bladder.  The  part  of  the  fascia  intCTvening 
between  the  wall  of  the  pelvis  and  the  bladder  constitutes,  as 
before  said,  the  true  ligaments  of  that  viscus :  they  are  two  in 
number  on  each  side,  anterior  and  lateral,  but  there  is  not  any 
separation  between  them. 

The  anterior,  T,  is  a  narrow  prominent  band  which  reaches  from 
the  back  of  the  pubes  to  the  sheath  of  the  prostate  and  the  neck 
of  the  bladder.  It  contains  a  bundle  of  muscular  fibres  derived 
from  the  external  or  longitudinal  layer  of  the  urinary  bladder.  A 
hollow  exists  between  the  ligaments  of  opposite  sides. 

The  lateral  ligament  is  the  wide  expanded  part  of  the  fascia.  A, 
which  is  attached  to  the  neck  and  the  side  of  the  bladder  above 
the  vesicula  seminalis,  along  the  line,  B.  From  its  insertion  a  piece 
is  continued  under  the  bladder  to  incafie,  with  a  like  piece  fix>m 
the  opposite  side,  the  vesicula  seminalis  in  a  sheath. 
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Ligammt  of  OiB  reckon  f.  No  name  has  been  given  to  the  part 
of  the  fiMcia  which  \&  attached  to  the  gat ;  bat  from  the  ischial 
spine  the  membrane  is  continned  to  the  intestine,  and  this  part 
might  be  called  the  lateral  ligament  of  the  rectom,  fix>m  its  sap- 
porting  that  yiscos. 

From  the  arrangement  of  the  recto-yesical  &scia  on  the  viscera 
it  appears  that  the  prostate,  and  the  lower  part  of  the  rectum  lie 
below  the  septum  or  the  membranous  flooring  of  the  abdomen, 
and  may  be  reached  from  the  perinseum  without  entering  that 
cavity.  About  a  finger's  length  of  the  intestine  may  be  cut  with- 
out passing  the  limits  of  the  fascia;  and  all  the  prostate  may  be 
cut  through  in  a  direction  downwards  and  backwards  without  in- 
juring the  septum.  The  reflection  of  the  fascia  with  respect  to  the 
prostate  demonstrates  how  division  of  this  body  can  be  made  for 
the  extraction  of  a  stone  from  the  bladder  without  entering  the 
abdomen  ;  and  its  disposition  on  the  rectum  will  explain  how  the 
intestine  may  be  slit  in  the  operation  for  fistula  in  ano  without 
serious  consequences  ensuing. 

.  The  attachment  of  the  fiascia  to  the  side  of  the  bladder  indi- 
cates in  what  direction  a  cut  is  to  be  made  in  that  viscus  for  th^ 
extraction  of  a  calculus  in  the  adult,  which  is  larger  than  the 
prostate,  or  even  of  a  stone  of  moderate  size  in  the  child.  An 
incision  carried  downwards  and  backwards  below  the  attachment, 
B,  of  the  fascia,  but  parallel  and  close  to  it,  would  divide  the 
viscus  along  the  upper  edge  of  the  vesicula  seminalis,  and 
would  be  made  below  the  septal  piece.  A,  and  therefore  below  the 
cavity  of  the  abdomen.  In  the  case  of  such  a  cut  being  practise4 
the  urine  would  flow  down  to  the  perinseum,  because  the  barrier 
presented  by  the  septal  part  of  the  fascia  would  stop  its  progress 
in  the  opposite  direction.  Should  however  an  incision  be  made 
upwards,  in  a  direction  towards  the  apex  of  the  bladder,  the  knifb 
would  divide  the  septal  piece  of  the  fascia,  and  open  up  the  cavity 
of  the  abdomen. 

Vessels  and  nerves.  Some  of  the  arteries  to  the  viscera,  and  a 
part  of  the  sacral  plexus  are  shown  in  this  and  the  preceding 
Plate ;  but  they  will  be  noticed  in  the  description  of  the  next 
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Plate.  The  letters  of  reference  by  which  they  are  marked  are  the 
same,  for  the  most  part,  in  all  the  Figures  of  the  side-view  of  the 
pelvis. 


a.  Common  iliac  artery. 

b.  Common  iliac  vein. 

d.  Obliterated  hypogastric. 

/.  Inferior  vesical 

g.  Branches  of  upper  ha^morrhoidal. 

h.  Artery  to  levator  ani,  cut. 


i.   Dorsal  artery  of  the  penis. 

I,   Prostatic  artery. 

9k  Spermatic  artery. 

0.   Spermatic  veins. 

p.   Sciatic  artery. 

ft  Nerve  to  levator  aui,  cat  throng^ 


DESCRIPTION  OF  PLATE  XL 


The  coimections  of  the  viscera  of  the  male  are  given  in  this 
last  side-view  of  the  pelvis. 

On  removing  the  pelvic  fascia,  the  areolar  tissne  and  the  fsit^ 
the  viscera  will  appear  as  they  are  represented  in  this  Plate. 
The  bag  of  the  peritoneum  should  be  left  unopened. 


CONNECTIONS  OF  THE  VISCERA. 

Tlie  two  large  viscera  in  the  male  pelvis  are  the  urinary  bladder 
and  the  rectum.  And  connected  with  the  under  surface  of  the 
bladder  are  some  accessory  parts  of  the  generative  apparatus,  viz., 
the  vesiculse  seminales  with  the  vasa  dcferentia,  and  the  prostate. 


A.  Anterior  true  ligament  of  the 

bladder. 

B.  Yesicula  seminalis. 

C.  Lower  part  j 

D.  Middle  part  >  of  the  rectum. 

E.  Upper  part  ) 

F.  Pouch  of  the  peritoneum. 

G.  Yas  deferens. 


H.  Urinary  bladder. 

J.    Ureter. 

E.  Cms  penis,  cat. 

L.  Prostate. 

N.  Triangular  ligament. 

P.  Levator  ani,  cut. 

R.  Coccygeus. 

S.  Sphincter  ani  extenras. 


The  rectum^  or  the  lower  part  of  the  large  intestine,  begins 
opposite  the  articulation  of  the  left  hip-bone  with  the  sacmm, 
and  ends  at  the  anus.     Between  those  points  it  takes  a  b^ 
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course  behind  and  below  the  bladder,  and  lies  in  the  enrve  of  the 
sacnun  and  coccyx.  It  measures  about  eight  inches  in  length, 
and  is  divided  into  three  parts. 

The  upper  part,  E,  extends  to  the  third  piece  of  the  sacrum :  it 
is  inclined  inwards  to  the  mid-line  of  that  bone,  and  it  is  sur- 
rounded by  the  peritoneum  which  attaches  it  to  the  pelvic  wall  by 
a  fold — the  meso-rectum.  Branches  of  the  left  internal  iliac 
artery,  and  the  left  ureter,  are  directed  forwards  by  the  side  of 
the  gut. 

The  middle  portion,  D,  reaches  to  the  end  of  the  coccyx  and  the 
coccygeus  muscle.  It  is  about  three  inches  long;  and  it  is 
invested  by  the  peritoneal  pouch,  P,  which  tapering  gradually  to  a 
point,  covers  the  sides  and  front  of  the  intestine  above,  but  only 
the  fore  part  below.  Besting  behind  on  the  sacrum  and  coccyx, 
it  touches  in  front  the  under  part  of  the  bladder  with  the  vesiculsB 
seminales  and  the  vasa  deferentia.  On  each  side  descends  the 
coccygeus,  B. 

The  third  piece,  C,  intervenes  between  the  tip  of  the  coccyx, 
and  the  anus;  it  measures  about  one  inch  and  a  half,  and  is 
curved  backwards  somewhat.  It  is  destitute  of  serous  membrane. 
Above  are  the  prostate,  and  the  membranous  part  of  the  urethra 
between  the  layers  of  the  triangular  ligament.  It  is  incased  by 
muscles ; — the  lavatores  ani  of  opposite  sides  covering  and  support- 
ing it  on  the  sides  and  behind,  and  the  external  sphincters  sur- 
rounding it  at  the  anus.  Its  size  is  narrow  at  the  orifice  on  the 
surface;  but  above  that  point  is  a  dilatation,  which  is  greatly 
enlarged  in  old  men  so  as  to  rise  upwards  on  the  sides  of  the 
prostate,  and  in  which  the  fseces  accumulate. 

By  the  introduction  of  the  finger  into  the  rectum  the  size,  and 
condition  of  the  prostate  may  be  ascertained ;  and  by  the  same 
means  assistance  may  be  given  sometimes  in  the  recognition  of  a 
calculus  in  the  bladder,  for  the  finger  can  raise  and  bring  within 
reach  of  the  sound  the  stone  that  has  fallen  into  the  hollow  of  the 
bladder  behind  the  prostate. 

In  the  operation  of  puncturing  the  bladder  through  the  rectum 
for  retention  of  urine,  a  bent  canula  with  a  trocar  is  passed  into 
the  gut,  and  is  guided  by  the  fore  finger  to  the  under  part  of  the 
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bladder  which  is  to  be  pnnctoredy  viz.,  the  base  between  the  yen- 
cnlaB  seminales,  and  behind  the  prostate.  Bnt  the  instmment 
should  not  be  introduced  farther  than  three  inches  from  the  anus, 
lest  the  pouch,  F,  of  the  peritoneum  should  be  injured. 

As  the  arteries  ^^  >fc,  ^  &c.,  which  are  directed  longitudinally  on 
the  exterior,  pierce  the  intestine  and  take  a  straight  course  inside 
to  the  anus,  they  will  be  best  avoided  in  an  operation  by  cutting 
parallel  to  them.  The  arrangement  of  these  arteries  lower  down 
in  the  gut  will  be  referred  to  after. 

The  urinary  bladdery  H,  receives  the  urine  conveyed  by  the 
ureters,  and  assists  through  the  action  of  its  muscular  wall  in  the 
expulsion  of  that  fluid  from  the  body.  It  is  placed  at  the  front  of 
the  pelvis,  above  the  rectum,  and  is  partly  surrounded  by  perito- 
neum, which  helps  to  retain  it  in  sitii. 

Its  form  is  determined  by  its  degree  of  distension.  When 
empty  it  is  flattened,  and  is  triangular  in  shape ;  but  as  it  be- 
comes distended  it  assumes  a  conical  form,  with  the  apex  towards 
the  abdominal  wall  and  the  base  to  the  rectum.  Its  height  in 
the  abdomen  varies  with  the  degree  of  dilatation ;  for  it  lies  below 
the  brim  of  the  pelvis  in  the  contracted  state,  but  as  it  expands  it 
rises  above  the  pelvis  against  the  abdominal  wall ;  and  in  extreme 
distension  it  is  cur\'ed  forwards  over  the  pubes  by  the  resistance 
opposed  by  the  small  intestines  to  its  ascent. 

When  moderately  dilated  it  measures  about  five  inches  in 
length,  and  three  in  diameter,  and  holds  about  a  pint ;  but  it  is 
larger  in  the  female  than  the  male.  Parts  of  it  have  received  the 
following  designations : — The  upper  end  is  named  apex,  and  the 
lower,  the  base ;  the  intervening  portion  is  the  body;  and  iiie  term 
neck  is  given  to  the  part  surrounded  by  the  prostate. 

Connections  of  the  bladder: — The  apex  touches  the  pqbes^  or  the 
abdominal  wall  according  to  the  distension.  From  it  three  cords 
are  continued  to  the  umbilicus,  viz.,  the  obliterated  hypogastric 
arteiy  on  each  side,  and  the  urachus  in  the  middle.  Behind  the 
vessels  the  bladder  is  covered  by  the  peritoneum,  but  is  free  from 
that  membrane  in  front  of  them. 

The  base  or  fundus  rests  on  the  middle  piece  of  the  rectom 
without  the  intervention  of  peritoneum.    In  contact  witli  it  od 
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each  side  ia^ihe  yeeicnla  seminalis  with  the  yas  deferens ;  and  the 
part  between  those  bodies  is  called  the  triangular  space  of  the 
bladder.  The  size  of  the  base  and  its  shape  depend  npon  the 
distension ;  for  as  the  bladder  increases  in  size  it  projects  towards 
the  rectam,  and  forms  a  ponch  below  the  lerel  of  the  cerrix  and 
the  canal  of  the  nrethra,  into  which  a  calcnlos  will  subside. 

The  body  of  the  yiscns  touches  in  front  the  wall  of  the  pehis, 
and  is  free  from  peritoneum ;  and  when  the  bladder  is  distended 
it  rises  above  the  pelvis,  and  can  be  reached  by  an  incision  through 
the  lower  part  of  the  abdominal  wall,  without  injury  to  the  serous 
membrane.  Behind,  it  is  covered  by  the  peritoneum,  and  is  in 
contact  more  or  less  with  the  small  intestines,  which  descend  into 
the  pelvis  in  some  bodies.  Laterally  the  obliterated  hypogastric 
artery  ascends  along  the  viscus ;  and  descending  behind  this  is  the 
vas  deferens,  which  passes  internal  to  the  ureter  and  the  vesicula 
seminalis.  Nearer  the  ftindus  the  ureter  pierces  the  muscular 
wall.  All  the  side  behind  the  obliterated  hypogastric  is  clothed 
by  the  peritoneum,  whilst  all  in  front  of  it  is  devoid  of  that  layer  ; 
so  that  the  cord  of  the  obliterated  vessel  lies  along  the  line  of 
reflection  of  the  serous  membrane. 

The  neck  or  cervix  is  the  narrowed  part  of  the  bladder  which  is 
surrounded  by  the  prostate  ;  and  frx)m  it  the  urethra  or  the  excre-* 
tory  canal  of  the  urine  is  continued.  In  the  contracted  state  of 
the  viscus  it  is  the  lowest  part  of  the  cavity,  but  in  distension  it  is 
placed  considerably  above  the  fundus. 

The  ureter^  J,  brings  the  urine  from  the  kidney  to  the  bladder. 
Crossing  the  common  iliac  vessels,  it  is  continued  through  the 
pelvis  to  the  bladder ;  and  it  pierces  this,  below,  at  the  lateral 
aspect,  and  about  one  inch  and  a  half  from  the  prostate.  In  the 
pelvic  cavity  it  forms  an  arch  below  that  of  the  obliterated  hypo- 
gastric  artery. 

Ligaments  of  the  bladder.  This  viscus  is  retained  in  place  partly 
by  ligaments :  of  these  there  are  two  kinds,  true  and  false. 

The  true  ligaments  consist  of  the  pelvic  fascia :  they  are  at- 
tached to  the  neck  and  the  lower  part  of  the  bladder,  and  are 
noticed  with  the  preceding  Plate  (p.  818). 

The  /alee  ligaments  are  formed  by  the  peritoneum :  they  are 
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five  in  number,  yiz.,  two  posterior,  two  lateral,  and  one  superior. 
They  are  parts  of  a  wide  piece  of  peritoneum,  reaching  fh)m  the 
side  of  the  bladder  to  the  abdominal  wall,  which  is  subdivided 
arbitrarily  into  the  parts  above  said. 

The  upper,  which  is  single,  is  directed  from  the  apex  along  the 
obliterated  hypogastric  artery. 

The  lateral,  one  on  each  side,  is  attached  to  the  viscns  behind 
the  obliterated  hypogastric. 

The  posterior,  also  one  on  each  side,  is  produced  by  the  part  of 
the  hypogastric  vessel  behind  the  back  of  the  bladder.  It  con- 
sists of  a  doubling  of  the  serous  membrane,  and  contains  the 
remains  of  the  obliterated  vessel,  the  ureter,  and  some  vesical 
arteries.  Between  the  ligaments  of  opposite  sides  the  serous 
membrane  extends  downwards  as  the  recto-vesical  pouch. 

The  recto-vesical  pouch,  P,  is  the  piece  of  the  peritoneum  which 
sinks  between  the  bladder  and  the  rectum ;  it  receives  its  name 
from  its  position.  Behind,  it  is  as  wide  as  the  interval  between 
the  posterior  ligaments  of  the  bladder,  but  in  front  it  tapers  to  a 
point,  and  projects  slightly  between  the  vesiculas  seminales.  Its 
fore  part  is  distant  about  four  inches  from  the  anus.  In  punc- 
turing the  bladder  through  the  rectum,  the  surgeon  should  be 
careful  not  to  carry  his  instrument  so  far  back  as  to  injure  die 
pouch,  because  in  that  case  the  urine  would  find  its  way  into  the 
cavity  of  the  abdomen,  and  would  give  rise  to  peritonitis.  ,  But 
the  distension  of  the  bladder  affords  some  security  against  this 
accident ;  for  as  the  viscus  enlarges  it  carries  upwards  the  perito- 
neum, and  removes  the  pouch  &rther  from  the  anus. 

Generative  apparatus.  In  the  pelvis  are  contained  the  following 
accessory  generative  parts,  viz.  the  vesicula  seminalis  and  vas 
deferens,  together  with  the  prostate. 

The  vas  deferens,  G,  is  the  excretory  duct  of  the  testicle,  and 
conveys  the  semen  to  the  urethra.  Separating  fix)m  the  vessels  of 
the  spermatic  cord  at  the  internal  abdominal  ring,  it  crosses  the 
obliterated  hypogastric  artery,  and  then  descends  along  the  side, 
to  the  under  part  of  the  bladder,  where  it  joins  with  the  vesicula 
Eeminalis  to  form  the  common  ejaculatory  duct :  finally  it  ends 
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in  the  prostatic  part  of  the  urethra.  At  the  under  surface  of  the 
bladder  it  is  placed  internal  to  the  vesicula  seminalis  of  the  same 
side,  and  is  enlarged  and  slightly  sacculated. 

The  vesicula  seminalis^  B,  one  on  each  side,  is  a  small  sacculated 
reservoir  below  the  bladder,  which  is  connected  with  the  yas 
deferens,  like  the  gall  bladder  with  the  biliary  duct.  Rather 
larger  behind  than  in  front  it  is  covered  by  a  layer  of  the  recto- 
vesical fascia,  and  of  involuntary  muscular  fibres ;  and  it  forms 
with  the  vas  deferens  the  lateral  boundary  of  the  triangular  space 
at  the  fundus  of  the  urinary  bladder.  It  is  filled  with  a  fluid 
secreted  by  itself,  and  contains  some  semen  brought  by  the  vas 
deferens. 

It  is  constructed  of  a  tube  bent  into  a  zigzag  form  ;  and  on 
removing  the  surrounding  fibrous  tissue  the  bends  disappear,  and 
the  tube  measures  from  four  to  six  inches.  In  front  it  becomes 
narrowed,  and  joins  the  vas  deferens  at  the  back  of  the  prostate 
to  give  rise  to  the  common  ejaculatory  duct. 

The  prostafe  gland,  L,  surrounds  the  neck  of  the  bladder,  and 
the  beginning  of  the  urethra,  and  is  a  firm  muscular  and  glan- 
dular body. 

Shaped  like  a  chestnut  with  the  larger  end  backwards,  it  mea- 
sures one  inch  and  a  quarter  from  before  back,  one  inch  and 
a  half  across  at  the  base,  and  about  three  quarters  of  an  inch  in 
depth.  Its  upper  surface  is  convex,  and  the  under  is  flattened ; 
and  it  is  described  as  consisting  of  a  median  and  two  lateral 

lobes. 

Situate  between  the  triangular  ligament  of  the  urethra  and  the 
bladder  it  is  placed  about  an  inch  below  the  pubes,  and  is  incased 
in  a  sheath,  as  before  said.  Its  upper  surface  is  connected  to  the 
pubes  by  the  recto-vesical  fascia  forming  the  anterior  true  liga- 
ment of  the  bladder  ;  and  the  under  surface  touches  the  rectum. 
The  apex  is  in  contact  with  the  triangular  ligament  of  the 
urethra,  and  the  base  surrounds  the  neck  of  the  bladder.  Through 
this  body  the  urethra  is  directed  forwards  fix)m  the  bladder,  rather 
above  the  centre ;  and  the  two  common  ejaculatory  ducts  are 
inclined  obliquely  upwards  in  it  to  open  into  the  urethra. 

A  line  through  the  centre  of  the  prostate  has  a  difierent  direc- 
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tion  in  the  standing  and  recumbent  poatores.  In  the  eiect 
position  of  the  body  it  cnrres  upwards  and  backwards  fixnn  the 
triangular  ligament ;  but  when  the  body  is  recumbent^  as  in  tlie 
operation  for  stone,  the  axis  is  inclined  downwards  and  backwards 
firom  that  membrane.  This  change  in  the  axis  is  to  be  kept  in 
mind  in  lithotomy,  because  the  knife  is  to  be  directed  in  that  line 
into  the  bladder. 

The  prostate  is  made  up  of  involuntary  muscular  fibres  whidi 
are  chiefly  circular.  Surrounding  the  fibres  externally  is  a  thin 
membrane  or  rind,  which  is  quite  distinct  from  the  sheath  derived 
from  the  recto-vesical  fascia  (p.  318). 

Some  glands  are  placed  below  the  urethral  tube,  projecting 
amongst  the  muscular  fibres :  they  open  into  the  floor  of  the 
urethra  by  twelve  to  twenty  ducts.  The  secretion  of  these  glands 
is  poured  into  the  urethra,  and  is  added  to  the  seminal  fluid 
obtained  from  the  testicle  and  the  vesicula  seminalis. 

Curve  of  the  urethra.  The  bend  in  the  hinder  part  of  the  tube 
of  the  urethra  below  the  symphysis  pubis  constitutes  the  perma- 
nent curve.  It  reaches  from  the  bladder  to  about  an  inch  and  a 
half  in  front  of  the  triangular  ligament.  Its  convexity  is  turned 
towards  the  perinaeum  and  the  rectum,  and  is  greatest  at  the 
frx)nt  of  the  triangular  ligament  in  the  erect  position  of  the  body. 
From  this  point  it  is  inclined  upwards  and  forwards  to  the  penis, 
and  upwards  and  backwards  to  the  bladder. 

The  urethral  tube  is  kept  in  place  by  its  union  with  the  penis, 
by  its  passage  through  the  triangular  ligament,  and  by  the  recto- 
vesical fascia  around  the  prostate.  It  is  surrounded  completely 
by  muscular  fibre,  in  part  voluntary,  and  in  part  involuntary : — 
Thus  in  front  of  the  triangular  ligament  it  is  incased  by  the 
ejaculator  urinse — a  voluntary  muscle  ;  between  the  layers  of  that 
structure  the  voluntary  constrictor  urethrae,  with  a  thin  involun- 
tary stratum,  surrounds  the  tube ;  and  behind  that  ligament 
the  urethra  is  included  in  the  thick  involuntary  mass  of  the 
prostate. 

In  the  passage  of  a  catheter  or  sound  along  the  urethra  the 
greatest  hindrance  is  met  with  in  the  urethral  curve,  and  espe- 
cially where  this  passes  through  the  anterior  layer  of  the  trian- 
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gnlar  ligament ;  for  immediately  before  that  membrane  the 
urinary  passage  is  dilated  in  the  sinus  of  the  bulb,  and  will  permit 
the  point  of  the  instrument  to  deviate  from  the  straight  line,  even 
when  it  is  of  the  proper  size.  Beyond  the  ligament,  obstruction 
to  the  progress  of  the  instrument  can  scarcely  exist  in  consequence 
of  the  large  capacity  of  the  urethra. 

The  third  stage  of  the  lateral  operation  for  lithotomy  consists 
in  dividing  the  part  of  the  urethral  curve  behind  the  triangular 
ligament.  The  knife  having  opened  the  urethra  between  the 
layers  of  the  triangular  ligament  (p.  260)  is  carried  into  the 
bladder  through  the  prostate.  To  give  the  necessary  direction  to 
the  incision  the  handle  of  the  knife  is  to  be  raised  above  the  level 
of  the  blade,  and  the  edge  is  to  be  turned  down  and  out.  The 
lateral  part  of  the  prostate  is  to  be  incised,  so  as  to  obtain  the 
greatest  opening  in  that  body ;  and  more  or  less  of  the  neck  of 
the  bladder  is  to  be  cut  through  according  to  the  size  of  the 
calculus.  In  the  division  of  those  parts  the  heel  of  the  scalpel  is 
to  be  kept  near  the  staff,  whilst  the  fore  part  of  the  blade  is 
used  with  a  sawing  motion.  If  the  stone  is  larger  than  can  be 
removed  by  the  incision  on  one  side,  a  similar  cut  is  to  be  prac- 
tised in  the  opposite  half  of  the  prostate. 

In  executing  this  third  stage  of  the  operation  the  surgeon 
endeavours  to  cut  as  little  as  possible  of  the  loose  sheath  of  fascia 
enveloping  the  base  of  the  prostate  and  the  neck  of  the  bladder, 
in  order  that  the  piece  of  the  recto-vesical  fascia  separating  the 
pelvic  cavity  from  the  perinaeum  may  remain  intact.  This  object 
will  be  attained  most  certainly  by  keeping  the  heel  of  the  knife 
near  the  staff  as  above  directed ;  for  if  the  hinder  part  of  the 
blade  is  too  far  removed  frx)m  that  instrument  the  aperture  into 
the  bladder  will  be  necessarily  larger,  and  the  prostate  and  its 
sheath  may  be  totally  divided.  It  is  just  possible  also,  if  the 
prostate  is  slit  too  largely,  that  the  "  accessory  pudic "  artery, 
(Quain),  which  lies  occasionally  on  the  side  of  the  prostate,  may 
be  wounded  with  fatal  result. 

Where  it  is  necessary  to  augment  still  more  the  opening  for  the 
extraction  of  a  large  calculus,  or  one  of  moderate  size  in  a  child, 
the  bladder  may  be  cut  in  the  same  line  as  the  prostate,  vi£.  as 
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nearly  as  possible  along  the  upper  edge  of  the  vesicula  semmalis 
and  below  the  attachment  of  the  lateral  ligament  of  the  recto- 
vesical fascia.  To  me  it  appears  safer  to  cut  that  viscns  in  a 
direction  the  most  desirable,  than  to  leave  it  to  tear  in  a  less 
favourable  direction  under  the  influence  of  the  force  used,  as  it  is 
said,  for  the  dilatation  of  the  prostate. 

Stricture  of  the  urethra  is  most  common  at  the  fore  part  of  the 
curve  where  the  tube  is  covered  by  the  ejaculator  urinse  muscle; 
it  has  its  seat  but  seldom  in  the  membranous  part^  and  is  rare  in 
the  prostatic  part  of  the  canal. 

In  rupture  of  any  part  of  the  urethral  curve  the  urine  will  find 
its  way  to  the  scrotum  and  penis.  If  the  accident  is  situated  at 
the  fore  part,  in  front  of  the  triangular  ligament,  the  fluid  will  be 
confined  and  directed  forwards  by  the  superficial  fascia  (p.  250). 
If  the  urine  escapes  between  the  layers  of  the  ligament,  it  will 
move  forwards  in  consequence  of  the  anterior  layer  of  that  struc- 
ture being  less  resisting  than  the  posterior.  And  even  when  tie 
prostatic  part  is  broken  through  the  urine  will  be  directed  for- 
wards to  the  triangular  ligament  as  long  as  the  sheath  of 
fascia  is  entire,  and  then  onwards  along  the  membranous  part  of 
the  tube. 

VISCERAL  ARTERIES  OF  THE  PELVIS. 


The  visceral  arteries  are  furnished  from  diflPerent  sources  ^— 
Those  for  the  bladder  and  the  generative  organs  beneath  it  are 
derived  from  the  internal  iliac  artery  ;  and  those  for  the  rectum 
come  mainly  from  the  inferior  mesenteric  artery — a  branch  of  the 
aorta. 


a.  Common  iliac  artery. 

h.  Common  iliac  vein. 

c.  Obliterated  ]i3rpogastric. 

d.  Inferior  vesical  artery. 

«.  Branch  to  vesicula  and  prostate. 

/.  Branch  to  the  bladder. 

g.  Middle  vesical  artery. 

h.  Upper  vesical  artery. 


i.    Upper  hemorrhoidal  arteiy. 

i    r  Branches  of  upper  hsemo- 
^'  (      rrhoidal  artery. 

m.  Gluteal  artery,  cut. 

p.    Sciatic  artery,  cut. 

r.    Branch  to  levator  ani,  cQt« 


The  vesical  arteries  are  two  or  three  in  number:  when  there 
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are  three,  as  in  the  Plate,  they  have  the  undermentioned  distri- 
bution. 

The  i^fper  vesical^  A,  is  the  smallest,  and  accompanies  the  obli- 
terated hypogastric,  of  which  it  appears  to  be  a  pervious  part, 
as  ^  as  the  top  of  the  bladder :  its  offsets  are  few,  and  incon- 
siderable in  size. 

The  middle  vesical,  g,  supplies  the  body  of  the  bladder,  and 
communicates  with  the  other  arteries  of  that  viscus. 

The  inferior  vesical,  d,  ramifies  in  the  ftmdus  of  the  bladder, 
and  gives  branches  to  the  vesicula  seminalis,  B,  and  the  prostate, 
L.  Usually  it  furnishes  an  offset  to  the  rectum  (middle  hasmo- 
rrhoidal),  but  in  this  body  the  gut  was  not  supplied  by  it.  On  the 
prostate  the  branches  become  tortuous. 

Hctmorrhoidal  arteries.  The  rectum  is  provided  with  vessels 
firom  three  sources:  —  upper  haemorrhoidal,  •;  middle  haemo- 
rrhoidal  from  the  internal  iliac  (Plate  TLi.g) ;  and  inferior  hcemo- 
rrhoidal  from  the  pudic  artery  (Plate  xxel  h). 

The  tipper  hctmorrhoidaly  i,  is  the  termination  of  the  inferior 
mesenteric  trunk.  Placed  at  first  at  the  back  of  the  rectum,  it 
divides  into  six  or  seven  branches  about  the  middle  of  the  gut :  . 
these  descend  around  the  intestine,  three  being  marked,  j\  k,  l, 
and  pierce  the  muscular  coat  about  three  inches  from  the  anus. 
Inside  that  layer  the  branches  are  continued  nearly  to  the  anus, 
where  they  communicate  together  in  a  series  of  loops  beneath  the 
mucous  membrane. 

The  vein  accompanying  the  artery  has  a  similar  looped  arrange- 
ment of  its  branches  within  the  anus ;  and  these  loops  projected 
through  the  anus,  but  altered  in  their  structure  and  use,  form 
bsemorriioids  (p.  242). 

NERVES  OF  THE  PELVIS. 
Both  spinal  and  sympathetic  nerves  are  distributed  in  the  pelvis. 


1.  Vencal  nenrefl. 

1  Nenre  to  levator  anL 

S.  Nerve  to  coccygeua. 

4.  Saenl  plezuB,  cut 

ft.  Lift  part  of  hypQgaHtric  plezua. 


6.  Part  of  the  pelvic  plexus, 

7.  Offsets   of    the   knotted   cord 

of  the  sympathetic  to  hypo- 
gastric plexus. 
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Spinal  nerves: — ^These  are  supplied  to  some  mnscles,  and  to 
the  viscera  in  part. 

Only  two  of  the  muscular  branches  are  shown :  they  are  fur- 
nished by  the  fourth  sacral  nenre.  The  nenrc  marked,  2,  belongs 
to  the  left  half  of  the  levator  ani,  and  enters  the  inner  surface ; 
another  nerve  to  the  coccygeus,  3,  penetrates  into  the  fibres  on 
the  pelvic  aspect  of  its  muscle ;  and  the  third  descends  to  the 
perinaeum  to  supply  the  external  sphincter  (Plate  zxix.  6). 

Nerves  to  the  viscera,  i;  are  derived  from  the  fourth  or  the 
third  sacral  nerve,  and  occasionally  from  both  those  nerves ;  they 
supply  chiefly  the  lower  part  of  the  bladder,  and  before  they 
reach  that  viscus  they  communicate  freely  with  the  pelvic  plexus 
of  the  sympathetic. 

Syrnpathetic  nerve.  One  part  of  the  sympathetic  is  distri* 
buted  altogether  to  the  viscera,  and  the  other  is  a  knotted  cord 
in  front  of  the  sacrum :  a  similar  arrangement  exists  on  each 
side  of  the  pelvic  cavity.  Only  an  outline  of  the  visceral  part 
is  here  sketched. 

Hypogastric  plexus.  In  front  of  the  sacrum  is  a  plexus  of  the 
sympathetic  with  this  name ;  and  on  each  side  proceeds  an  ofteti 
5,  in  the  form  of  a  flattened  band  without  ganglia.  This  pro- 
longation communicates  with  the  knotted  cord  lying  on  the  sacral 
vertebrae  by  means  of  the  small  nerves,  7,  7 ;  and,  below,  it  ends 
in  the  pelvic  plexus. 

Pelvic  plexus.  This  is  a  large  network  on  the  side  of  the 
bladder  and  rectum,  of  which  only  a  fragment  is  represented  by 
the  figures,  6,  6.  It  receives,  above,  the  part,  5,  of  the  hypogas- 
tric plexus,  and  is  joined  behind  by  large  branches  from  Uie 
spinal  sacral  nerves  in  the  pelvis.  Offsets  are  frunished  by  it  to 
the  bladder  and  the  rectum,  and  to  the  vesicula  seminalis,  penis, 
and  urethra :  of  these,  the  nerves  to  the  bladder  are  larger  and 
whiter  than  the  rest,  and  receive  more  spinal  nerve-fibres. 

A  view  of  this  plexus  has  been  omitted  from  the  Plate  because 
the  dissection  of  its  ramifications  is  in  general  too  difficult  for 
the  student  to  execute,  and  because  the  insertion  of  so  large  a 
mass  of  nerves  would  interfere  with  the  sight  of  the  pelvic  viBoera. 


DESCRIPTION  OF  PUTE  XLI. 


A  SIDE  yiew  of  the  viscera  of  the  female  pelviB  is  pourtrayed 
in  this  Figure. 

The  right  limb  was  detached  from  the  trunk  as  the  first  step 
in  the  dissection ;  and  the  levator  ani  having  been  thrown  down, 
the  fat  and  fascia  were  removed  from  the  vessels  and  the  viscera. 
The  peritoneum  was  taken  away,  in  part,  to  demonstrate  the 
extent  of  the  pouches  of  that  membrane  before  and  behind  the 
womb.  For  the  purpose  of  supporting  the  hollow  viscera,  so  as 
to  render  them  more  easy  to  be  cleaned,  some  tow  was  intro- 
duced into  the  rectum  and  vagina,  and  air  into  the  bladder. 

CONNECTIONS  OF  THE  PELVIC  VISCERA. 

In  the  female  pelvis  are  contained  the  bladder  and  the  rectum, 
as  in  the  male ;  and  between  them  the  uterus  and  the  vagina  are 
interposed. 


A.  Body  of  the  uteras. 

B.  Vagina. 

C.  Lower  part )    ,  , 

D.  Upper  part  r^*"^*""- 
£.  Round  ligament  of  the  uterus. 

F.  Oraiy. 

G.  Fallopian  tube. 
H.  Urinary  bladder. 
1.  Urethral  tube. 
J.  Ureter. 


K.  Triangular  ligament. 

L.  Constrictor  vaginae. 

M.  Psoas  magnuS)  cut. 

N.  Rectoruterine  pouch. 

O.  Vesico-uterine  pouch. 

P.  Levator  ani,  cut 

Q.  Ligament  of  the  ovary. 

R.  Coccygeus  muscle. 

8.  Pyriformis,  cut. 

T.  Gluteus  Tnaximnii,  cut. 


JRictum^  C,  D.  This  part  of  the  large  intestine  has  the  same 
extent  and  curve  in  the  two  sexes  $  but  in  this  body  there  was  a 
deeper  indentation  than  usual  near  the  lower  end  of  the  sacrum. 

Behind  it  are  the  sacrum  and  coccyx ;  and  in  front  it  touches 
the  uterus  and  vagina,  which  separate  it  from  the  bladder  and 
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urethra.  It  pierces  the  recto-vesical  fascia,  like  the  gut  in  the 
male,  and  is  uncovered  by  peritoneum  for  about  four  inches 
below.    Its  vessels  and  nerves  are  similar  to  those  in  the  male. 

Bladder,  H.  Like  the  corresponding  organ  in  the  other  sex, 
it  is  the  most  anterior  and  superficial  of  the  pelvic  viscera,  but 
it  does  not  descend  so  low  in  the  cavity  of  the  pelvis,  as  in  man. 

Its  form  differs  somewhat  from  that  of  the  male  bladder :  thus 
it  is  less  deep,  and  is  wider  below  from  side  to  side  than  from 
before  back ;  the  under  part  or  base  is  flatter,  and  does  not 
project  so  much  below  the  urethra. 

The  connections  with  parts  around  are  similar  to  those  of  the 
male  at  its  upper  part,  at  each  side,  and  in  front ;  but  they  differ 
below  and  behind.  Posteriorly  the  bladder  touches  the  uterus ; 
and  inferiorly  it  rests  upon  the  vagina. 

The  urethra,  I,  is  a  short  narrow  passage  which  reaches  from 
the  bladder  to  the  vulva.  It  measures  about  one  inch  and  a 
half  in  length,  and  is  therefore  much  shorter  than  the  urine-tube 
in  the  male. 

Its  position  is  above  the  vagina,  and  in  its  course  to  the 
exterior  of  the  body  it  has  the  following  connections.  At  first 
it  is  surrounded  by  the  vascular  structure  of  the  vagina,  so  as  to 
seem  to  form  one  mass  with  that  tube  before  a  separation  has 
been  made  by  dissection ;  then  it  pierces  the  triangular  ligament 
of  the  urethra,  and  is  surrounded  by  the  fibres  of  the  constrictor 
urethras  muscle  between  the  layers  of  that  structure ;  and  lastly 
it  ends  in  the  bottom  of  the  vulva,  about  a  quarter  of  an  inch 
above  the  opening  of  the  vagina. 

This  short  canal  of  the  female  answers  to  the  prostatic  and 
membranous  parts  of  the  male  urethra  (Plate  XL.). 

The  ureter,  J,  differs  from  the  corresponding  tube  of  the  other 
sex  in  having  a  longer  course  in  the  pelvis,  and  in  crossing  the 
side  of  the  uterus  before  it  reaches  the  bladder. 

The  uterus,  or  womb,  A,  is  a  thick  muscular  viscus  with  a 
small  central  cavity  for  the  reception  of  the  ovum.  Somewhat 
pyramidal  in  form,  with  the  larger  end  upwards  and  flattened 
fi-om  before  back,  it  measures  about  three  inches  in  length,  two 
in  breadth,  and  one  in  thickness. 
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Its  upper  end,  large  and  ronnded,  is  named  the  fnnduB.  About 
two  thirds  down  it  decreases  much  in  size ;  and  this  narrowed 
part,  neck  or  cervix,  is  received  into  the  vagina,  B.  The  inter- 
mediate part  of  the  yiscus  is  the  body.  The  anterior  surface  is 
flattened ;  the  posterior  is  rounded ;  and  the  narrow  sides  slope 
gradually  towards  the  neck. 

The  cavity  in  the  interior  is  flat  and  triangular:  it  commu- 
nicates below  with  the  vagina  by  an  oval  opening,  or  the  mouth 
of  the  uterus,  os  Unca;  and  on  each  side  above  is  a  small  round 
aperture  into  the  Fallopian  tube,  G. 

The  uterus  and  the  vagina  are  interposed  between  the  bladder 
and  the  rectum ;  and  the  womb  is  supported  in  its  place  by  liga- 
m^ts  connecting  it  to  the  abdominal  wall.  In  the  unimpregnated 
condition  the  uterus  is  placed  below  the  brim  of  the  pelvis ;  and 
it  sinks  down  lower  in  the  dead  body.  Its  upper  end  is  directed 
forwards,  and  the  lower  backwards;  and  a  line  through  the 
centre  would  correspond  with  the  axis  of  the  inlet  of  the  pelvis ; 
if  that  line  was  prolonged  upwards  it  would  touch  the  abdominal 
wall  a  little  above  the  pubes. 

The  anterior  flattened  surface  touches  the  back  of  the  bladder, 
and  is  covered  in  part  by  peritoneum:  commonly  the  serous 
membrane  reaches  only  half  or  two  thirds  down,  and  the  cervix 
is  united  by  fibrous  tissue  to  the  bladder;  but  in  the  body 
firom  which  the  Figure  was  taken,  the  whole  of  the  anterior 
surface  was  clothed  by  that  membrane.  The  posterior  surface, 
rounded,  is  turned  to  the  rectum,  and  is  entirely  covered  by 
peritoneum. 

The  upper  end  is  in  contact  with  the  small  intestines,  which 
descend  into  the  pelvis  in  the  woman;  and  the  lower  end  is 
received  into  the  vagina  in  such  a  way  as  to  be  covered  higher 
behind  than  in  front. 

On  each  side  the  uterus  gives  insertion  to  a  broad  fold  of  peri- 
toneum, which  is  attached  externally  to  the  wall  of  the  pelvis, 
and  divides  the  cavity  into  two— an  anterior,  containing  the 
bladder,  and  a  posterior,  the  rectum.  In  this  fold  are  included 
the  three  uterine  appendages,  viz*:  the  Fallopian  tube,  G ;  the 
round  ligament^  E,  and  the  ovary  and  its  ligament,   F;  and 
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these  are  placed  from  above  down  in  the  order  in  which  they  are 
here  enumerated. 

The  vagina,  B,  is  a  tube  which  reaches  from  the  ntems  to  the 
vulva  on  the  exterior  of  the  body.  It  takes  a  curved  course  in 
front  of  the  rectum,  and  below  the  bladder  and  urethra.  The  fore 
part  is  shorter  than  the  hinder ;  and  a  line  through  it  would  cor- 
respond with  the  axes  of  the  cavity  and  outlet  of  the  pelvis. 

When  distended  it  is  roundish  in  form,  but  in  the  natural  state 
it  is  flattened  from  before  back  except  at  the  ends.  It  measures 
about  five  inches  in  length. 

In  its  course  it  pierces  the  recto-vesical  fascia,  receiving  from 
this  a  sheath  on  the  lower  half;  and  it  is  transmitted  through  the 
lower  part  of  the  triangular  ligament  of  the  urethra.  The  upper 
end  is  attached  to  the  neck  of  the  uterus,  reaching  farther  on  the 
posterior  than  the  anterior  surfiace;  and  the  lower  end  is  sur- 
rounded by  the  constrictor  vaginae  muscle,  L.  At  the  outer 
orifice  in  the  child,  and  in  the  virgin  state,  there  is  an  occluding 
structure  called  the  hymen. 

The  constridar  vagmce,  L,  is  an  orbicular  muscle  around  the 
end  of  the  vagina.  It  is  attached  in  front  on  each  side  to  the 
clitoris :  from  this  spot  the  fibres  pass  back  on  the  sides  of  the 
vaginal  aperture,  and  end  at  the  central  point  of  the  perinsBum, 
some  joining  the  external  sphincter  ani. 

The  muscle  constricts  the  vagina ;  and  possesses  at  one  time  a 
voluntary,  and  at  another  an  involuntary  action,  like  the  ejacn- 
lator  urinae  by  which  it  is  represented  in  the  other  sex. 

Peritoneum  in  the  pelvis.  The  serous  membrane  is  reflected 
over  the  viscera  so  as  partly  to  cover  and  flx  them  to  the  wall  of 
the  pelvis,  after  a  similar  manner  in  both  sexes. 

Surrounding  the  upper  half  of  the  rectum  it  attaches  the  gut 
to  the  wall  behind  by  a  fold — the  meso-rectum.  In  front  of  the 
intestine  it  is  reflected  on  the  back  of  the  vagina  and  the  posterior 
surface  of  the  uterus,  and  forms  the  recto-uterine  pouch  between 
the  womb  and  the  rectum.  On  each  side  of  the  uterus  it  is  ex- 
tended outwards  in  a  wide  piece  to  the  side  of  the  pelvis,  giving 
rise  to  the  broad  ligament,  which  contains  and  supports  tiie 
Fallopian  tube,  G,  the  round  ligament,  E,  and  the  ovary  witii  its 
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ligament,  F.  The  membrane  may  be  then  traced  over  the  front 
of  the  uteroB  to  the  back  of  the  bladder,  and  forms  between  those 
yiscera  the  vesico-aterine  ponch.  And  finally  it  covers  all  the 
posterior  surface  of  the  bladder  included  between  the  two  obli- 
terated hypogastric  arteries,  c. 

The  rect(M4terin$  pouchy  N,  of  the  peritoneum  resembles  the 
recto-yesical  in  the  male.  Below  it  reaches  beyond  the  uterus  and 
touches  the  back  of  the  vagina.  On  each  side,  as  in  the  male, 
are  the  visceral  arteries  and  the  ureter,  invested  by  the  serous 
membrane. 

The  vesico-iiterms  pouchy  0,  intervenes  between  the  bladder 
and  the  uterus,  and  extends  downwards  usually  only  two  thirds 
of  the  anterior  surface  of  the  womb,  but  in  the  body  from  which 
the  Figure  was  taken  it  was  prolonged  as  far  as  the  tube  of  the 
vagina  (as  behind)  with  which  it  was  in  contact. 

Appendages  of  Ihe  uterus.  These  are  enclosed  in  the  broad 
ligament,  and  are  three  in  number  on  each  side,  viz.  Fallopian 
tube,  round  ligament,  and  ovary  and  its  ligament. 

The  Fallopian  tuhe^  O,  lies  along  the  upper  free  edge  of  the 
broad  fold  of  the  peritoneum,  and  is  about  four  inches  in  length. 
By  the  inner  end  it  is  attached  to  the  body  of  the  uterus,  and  at 
the  outer  it  terminates  in  a  free  dilated  extremity — ^the  inftmdi- 
bulum  or  pavilion.  Between  the  extremities  it  has  a  curved  con- 
dition with  the  convexity  up ;  and  it  is  small  and  round  near  the 
uterus,  but  gradually  enlarges  towards  the  trumpet-shaped  end. 
It  is  a  hollow  tube;  and  it  communicates  internally  with  the 
cavity  of  the  uterus,  and  externally  by  a  small  aperture  with  the 
sac  of  the  peritoneum. 

The  outer  end  is  provided  with  points  or  fHnges  called  yfm^TMS, 
and  with  folds  of  the  mucous  membrane  within.  Some  of  these 
are  larger  than  the  others ;  and  in  the  bottom  of  the  dilatation 
surrounded  by  the  folds  is  the  aperture  of  the  tube. 

Its  office  is  to  convey  the  ovum  from  the  ovary  to  the  uterus ; 
and  a  muscular  layer,  continuous  with  that  in  the  wall  of  the 
uterus,  enters  into  its  structure. 

The  round  or  suspensory  ligammt  of  the  uterus,  E,  is  contained 
in  the  fore  part  of  the  broad  ligament,  near  the  top,  and  is  inserted 
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into  the  uterus  close  below  and  before  the  Fallopian  tube.  About 
five  inches  in  length,  it  is  directed  outwards  from  the  cayity  of 
the  belly  through  the  internal  abdominal  ring  and  the  inguinal 
canal  to  the  groin,  where  it  blends  with  the  subdermic  areolar 
tissue.  In  the  abdominal  cavity  it  is  invested  by  the  peritoneum ; 
and  in  the  inguinal  canal  it  is  accompanied  for  a  short  distance 
by  a  process  of  thot  membrane,  which  is  sometimes  pervious  to  a 
small  extent. 

This  band  consists  of  fibrous  tissue,  and  of  muscular  fibres 
continuous  with  those  of  the  uterus ;  and  its  office  is  to  assist  in 
supporting  the  womb. 

The  ovary y  F,  is  an  ovalish  body,  something  like  the  testicle  in 
form,  which  is  situate  at  the  back  of  the  broad  uterine  fold  of  the 
peritoneum,  and  below  the  other  two  appendages. 

It  is  whitish  in  colour,  with  more  or  less  of  an  irregular  surfiace ; 
and  it  measures  about  an  inch  and  a  half  in  length  in  the  child- 
bearing  period  of  life.  Its  position  is  horizontal,  with  the  ends 
directed  inwards  and  outwards :  it  is  attached  to  the  uterus  in- 
ternally by  a  special  fibrous  band — ^ligament  of  the  ovary,  Q ;  and 
externally  it  is  connected  by  peritoneum  to  the  trumpet-shaped 
mouth  of  the  Fallopian  tube. 

This  body  contains  a  spongy  substance  surrounded  by  a  dense 
fibrous  coat ;  and  the  whole  is  invested  by  the  serous  membrane. 
There  is  not  any  excretory  canal  attached  to  it,  for  the  Fallopian 
tube  discharges  the  office  of  conveyer  of  its  products  of  secretion. 

In  the  ovary  the  ova  are  produced  ;  and  when  these  small 
bodies  are  matured  they  burst  through  the  external  coats,  and  are 
received  into  the  pavilion  of  the  Fallopian  tube,  which  grasps  the 
ovary  at  the  time  of  their  escape. 

The  Ligament  of  the  ovary y  Q,  is  a  narrow  fibrous  band  uniting 
the  inner  end  of  the  ovary  with  the  body  of  the  uterus :  it  lies  in 
the  broad  ligament,  below  the  Fallopian  tube. 

VISCERAL  ARTERIES  OF  THE  PELVIS. 

The  viscera  coromon  to  both  sexes  receive  similar  arteries,  and 
t]iose  peculiar  to  each  sex  have  special  vessels. 
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a.  External  iliac  artery,  cnt.  |        t.    Branches  of  vaginal  to  rectnm. 

b.  Internal  iliac  «rtery. 

c.  Obliterated  hypogastric 

d.  Upper  Tesical  artery. 

e.  Lower  Tesical  artery. 
/.  Uterine  artery. 
g.  Middle  hemorrhoidal. 
A.  Vaginal  artery. 


J.  Ending  of  pudic  artery. 

k.  Gluteal  artery,  cut. 

I,  Ovarian  artery. 

n.  Branch  of  ovarian  to  uterus. 


9-  ) 


Branches  of  upper  haemo- 
rrhoidal  artery. 


Internal  iliac  artery,  b.  This  large  trunk  famishes  visceral 
and  parietal  branches  in  the  pelvis,  as  before  said,  p.  896 ;  but 
only  the  arteries  to  the  viscera  are  delineated  in  this  Plate. 

Common  visceral  branches.  The  arteries  which  have  the  same 
name  and  general  distribution  in  the  male  and  female  are  the 
vesical  and  hemorrhoidal. 

The  vesical  arteries,  two  in  number,  upper,  dy  and  lower,  c, 
are  distributed  to  the  regions  of  the  bladder  indicated  by  their 
names. 

The  middle  hctmorrhoidal  artery,  g,  ramifies  in  the  wall  of  the 
rectum,  below  the  recto-uterine  pouch  of  the  peritoneum  :  part  of 
it  has  been  cut  off. 

The  upper  hcRmorrhoidal  is  derived  from  the  aorta  in  both  sexes, 
and  its  distribution  is  referred  to  in  page  329.  Three  of  its 
branches,  o,  /?,  q,  are  shown  on  the  lower  part  of  the  rectum, 
coursing  down  to  pierce  the  muscular  coat,  and  end  in  loops 
within  it. 

Special  visceral  branches.  Three  arteries  are  furnished  to  the 
generative  organs  of  the  female,  viz.  the  uterine,  the  vaginal, 
and  the  ovarian,  but  only  the  two  first  are  branches  of  the  internal 
iliac. 

The  uterine  artery,  /,  is  the  largest  visceral  branch  of  the  iliac 
trunk,  and  is  remarkable  in  being  very  tortuous  at  the  womb. 
At  first  it  is  directed  forwards  beneath  the  peritoneum  to  the  neck 
of  the  uterus ;  at  this  spot  it  ascends  along  the  side  to  the  fundus 
of  that  viscus,  where  it  ends.  Many  large  serpentine  branches 
are  distributed  from  it  to  the  uterus,  and  it  communicates  above 
with  the  ovarian  arteiy. 

Near  the  cervix  uteri  it  gives  some  branches  to  the  upper  part 
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of  the  vagina.  By  the  side  of  the  womb  it  supplies  offsets  to 
the  Fallopian  tube,  and  the  round  ligament ;  and  these  ran 
to  their  destination  between  the  layers  of  the  broad  fold  of 
peritoneum. 

The  vaginal  artery,  A,  courses  forwards  between  the  yagina  and 
the  rectum  to  the  lower  end  of  the  yagina,  where  it  terminates 
in  small  branches  :  it  furnishes  many  offsets  to  both  tubes. 

The  ovarian  artery,  I,  corresponds  with  the  spermatic  artery  of 
the  male,  and  is,  like  this,  a  branch  of  the  abdominal  aorta. 
Arising  from  the  great  systemic  yessel  near  the  renal  artery,  it 
enters  the  pelvis  by  the  side  of  the  internal  iliac,  and  is  then  con- 
tinued onwards  across  that  cavity  to  the  ovary.  This  artery  is 
flexuous,  like  the  uterine. 

At  the  ovary  it  divides  into  branches  which  enter  that  body  ; 
and  one,  n,  runs  in  the  broad  ligament  to  the  upper  part  of  the 
uterus,  and  communicates  with  the  uterine  artery. 

Nerves  of  the  pelvis.  The  nerves  of  the  muscles  have  been 
omitted  in  this  view  of  the  female  pelvis  ;  and  the  visceral  nerves 
of  the  sympathetic  have  been  taken  away,  as  in  the  dissection  of 
the  male  pelvis,  because  they  would  obscure  the  view  of  the 
viscera. 


1.  Nerves  in  the  sacral  plexus,  cut. 

2.  Lateral  part  of  the  hypogastric 

plexus. 


3,  3.  Parts  of   the  pelvic  plexus, 
cut  through. 


The  pelvic  plexus  of  the  sympathetic  nerve  (p.  330)  of  which 
parts  3,  3,  remain,  resembles  in  its  composition  the  like  plexus  of 
the  male,  and  supplies  the  viscera.  It  is  situate  by  the  side  of 
the  vagina,  bladder,  and  rectum  ;  and  it  ftunishes  common 
branches  to  the  bladder  and  rectum,  like  those  of  the  male,  and 
special  branches  to  the  uterus  and  vagina. 

An  ovarian  plexiis  of  nerves  accompanies  the  ovarian  arteiy, 
and  supplies  the  ovary  and  the  uterus :  this  was  taken  away  in 
the  dissection. 


ILLUSTRATIONS  OF  THE  LOWER  LIMB. 


DESCRIPTION  OF  PUTE  XLII. 


This  Figure  shows  the  dissection  of  the  superficial  yessels, 
nerves,  and  glands,  as  well  as  that  of  the  fascia  lata  near  Poupart's 
ligament. 

The  limb  being  abducted  from  its  fellow,  rotated  out,  and  sup- 
ported with  the  hip  and  knee  in  a  semiflexed  position,  the  skin 
and  the  subcutaneous  fat  were  removed,  whilst  the  vessels  nerves 
and  glands  contained  in  it  were  dissected  out.  The  opening 
for  the  saphenous  vein  is  then  to  be  carefully  defined. 


SUPERFICIAL  VESSELS  NERVES  AND  GLANDS. 

The  cutaneous  arteries  and  veins  ramifying  in  the  teguments  of 
the  top  of  the  thigh  are  branches  of  the  femoral  trunks. 


a.  Saperficial  pudic  artery. 

b,  Saperficial  epigastric  artery. 

€,   Saperficial  circomflex  iliac  ar- 
tery. 
d.  Saphenous  vein. 
f.   Superficial  pudic  v^in. 


/.    Cutaneous  arteries  of  the  thigh. 
g.  Cutaneous  vein  of  the  fh>nt  of 

the  thigh. 
h.  Superficial  epigastric  vein. 
I.    Superficial  circumflex  iliac  vein. 


Arteries : — ^The  cutaneous  arteries  in  the  groin,  like  the  tegu- 
mentary  vessels  in  other  parts,  are  very  irregular  in  their  arrange- 
ment :  their  names  are  taken  from  their  distribution. 

The  euperficial pudic  artery,  a,  pierces  the  deep  fascia  of  the  limb 
about  the  mid-line  ;  or  it  may  come  through  the  saphenous  open- 
ing, as  in  the  Figure :  having  entered  the  fat,  it  courses  upwards 
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and  inwards  to  end  in  the  integuments  of  the  pnbcs,  penis,  and 
scrotum.    See  also  Plate  xxxii. 

A  second  superficial  pudic  artery,  which  lies  at  first  beneath 
the  fascia  lata,  is  delineated  in  Plate  XLV.,  and  will  be  referred 
to  with  the  anatomy  of  the  femoral  artery. 

The  superficial  epigastric  artery,  J,  appears  through  the  fascia 
near  Poupart's  ligament,  being  sometimes  united  with  the  pre- 
ceding small  arteiy,  and  ascends  in  the  fat  of  the  belly  towards 
the  umbilicus. 

The  superficial  circumflex  iliac  artery,  c,  runs  outwards  at  first 
beneath  the  fascia  lata,  and  pierces  that  membrane  towards  the 
outer  border  of  the  thigh,  to  end  in  the  integuments.  Two  or 
three  offsets  enter  the  fat  at  intervals  ;  and  some  acconipany  the 
genito-crural  and  external  cutaneous  nerves. 

Other  unnamed  small  arteries,  which  accompany  the  nerves,  4 
and  5,  and  are  marked  with,/,  are  derived  from  the  femoral  trunk 
lower  down  in  the  thigh. 

Superficial  veins.  The  companion  veins  of  the  superficial 
arteries  above  described  end  for  the  most  part  in  the  saphenous 
vein. 

Interiuxl  saphenous  vein,  d.  This  large  cutaneous  vein  reaches 
from  the  dorsum  of  the  foot  to  the  groin,  but  only  the  upper  part 
is  laid  bare  in  the  dissection.  As  now  seen,  the  vein  ascends, 
internal  to  the  mid-line  of  the  thigh,  to  about  an  inch  and  a  half 
from  Poupart's  ligament,  where  it  sinks  through  an  opening  in 
the  fascia  lata  to  enter  the  femoral  trunk.  Near  its  ending  it 
receives  the  superficial  pudic,  e ;  the  epigastric,  h ;  and  the  cir- 
cumflex iliac  vein,  I.  Somewhat  lower  down  in  the  thigh  it  is 
joined  usually  by  two  larger  branches  ; — one,  g,  formed  by  the 
veins  from  the  outer  part  and  front  of  the  thigh  ;  and  the  other 
by  veins  from  the  inner  and  hinder  parts  of  the  thigh. 

Superficial  inguinal  glands.  These  glands  in  the  thigh  are 
placed  on  the  sides  of  the  saphenous  vein,  and  are  superficial  to 
the  fascia  lata.  Of  a  flattened  form  and  reddish  colour,  they 
vary  much  in  size  and  number :  in  this  body  they  were  rather 
large  and  not  numerous.  They  receive  the  afferent  superficial 
lymphatics  from  the  inner  and  fore  parts  of  tiie  limb  ;  and  trans- 
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mit  efferent  Teasels  through  the  deep  fascia  to  communicate  with 
deeper  lymphatics.  Irritation  of  the  surface  of  the  foot,  or  of  the 
inner  part  of  the  leg  and  thigh,  along  the  course  of  the  saphenous 
yein,  may  give  rise  to  swelling  and  suppuration  in  this  set  of 
glands. 

Another  group  of  superficial  inguinal  glands  lies  transversely 
along  the  line  of  Poupart's  ligament    See  Plate  xxxii. 

Cutaneous  nerves.  The  nerves  now  laid  bare  are  derived  from 
the  lumbar  plexus  (p.  309);  and  they  will  be  followed  farther  in 
the  subsequent  dissection  of  the  thigh,  with  the  exception  of  the 
ilio-inguinal. 


1.  Ilioinguinal. 

2.  Crural  branch  of  genito-crural. 
8.  External  cutaneous. 


4.  Middle  cutaneous  of  the  thigh. 

5.  Branch  of  the  internii  cutaneous 

of  the  thigh* 


The  ilio-inguinal  nerve,  1,  issues  through  the  external  abdominal 
ring,  and  terminates  in  offsets  to  the  scrotum,  and  to  the  integu- 
ments of  the  thigh  internal  to,  and  rather  below  the  saphenous 
opening. 


FASCIA  LATA  AND  THE  SAPHENOUS  OPENING. 

The  special  fE^scia  of  the  thigh,  or  the  fascia  lata,  gives  a  sheath 
to  the  limb,  and  serves  for  the  attachment  of  muscular  fibres  at 
certain  points:  it  is  pierced  also  by  apertures  for  vessels  and 


nerves. 

A.  Poupart*8  ligament 

B.  Fascia  of  Scaqia,  cut. 

C.  D.  Fascia  lata. 

£.        Falcifurm  edge  of  the  saphe- 
nous opening. 
F.        Inner  part  of  the  crural  sheath. 


G. 


Inner  sharp  edge  of  the  saphe- 
nous opening. 

Saphenous  opening. 

Opacino   lino    of   the   blood- 
vessrds  under  the  fascia, 
ft    Superficial  inguinal  glands. 


H. 
I. 


Th^faecia  lata  C  forms  a  continuous  tube  around  the  thigh, 
and  sends  inwards  processes  to  form  sheaths  for  the  muscles. 
White  lines  on  the  surface  indicate  the  position  of  the  intermus- 
cular  septa.  Along  the  front  of  the  thigh  is  a  wid(er  yellowish 
line,  I,  which  marks  the  situation  of  the  subjacent  femoral  vessels. 
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Only  a  small  part  of  the  fascia  is  now  laid  bare,  and  tiirongfa 
it  the  saphenous  yein  passes.  Ontside  the  opening  for  the  vein 
the  fascia  is  united  aboye  to  Poupart's  ligament :  here  it  is  thick 
and  strong,  and  serves  to  keep  that  ligament  tense  and  closely 
applied  to  the  parts  beneath,  so  that  it  assists  materially  in 
checking  the  descent  of  a  piece  of  intestine  beneath  the  tendinous 
band.  Inside  the  opening  the  &scia  is  much  thinner,  and  is 
inserted  into  the  pubes. 

Most  of  the  apertures  in  the  fascia  for  the  passage  of  the  super- 
ficial vessels  and  nerves  are  small,  but  that  for  the  saphenous  vein 
is  large  and  is  called  the  saphenous  opening. 

The  saphenous  (ypenrng^  H,  is  placed  inside  the  line,  I,  of  the 
femoral  vessels,  and  is  much  larger  than  is  needful  for  the  passage 
of  the  vein  and  some  other  small  vessels.  Its  form  is  semilunar 
with  the  extremities  directed  up  and  down.  Its  measurements 
are,  one  inch  and  a  half  to  two  inches  in  length,  and  about  half 
an  inch  across  at  the  widest  part ;  but  the  greater  width  in  the 
Figure  is  due  to  the  fascia  being  raised  by  the  distending  with 
injection  the  subjacent  vessels. 

The  extremities  of  the  aperture  are  named  comua :  the  upper 
cornu  touches  Poupart's  ligament,  and  the  lower  is  distant  about 
one  inch  and  a  half  from  that  structure. 

Tlie  edges  have  different  characters : — ^The  outer  is  crescentic  in 
form,  and  blends  with  the  subjacent  crural  sheath  F :  above, 
where  it  is  thicker  and  firmer,  it  unites  with  Oimbemat's  liga- 
ment (part  of  the  insertion  of  Poupart).  To  this  border,  which 
is  not  free,  though  it  has  a  semilunar  appearance,  the  term  falci- 
form process  or  edge  has  been  given  ;  and  the  upper  part,  between 
E  and  Poupart's  ligament  A,  has  been  called  by  some  the  femoral 
ligament.  At  the  inner  side  of  the  opening  the  fascia  lata  is 
flattened  over  the  subjacent  pectineus  muscle  for  half  way  down ; 
but  thence  to  the  lower  cornu  it  presents  a  sharp  edge,  G,  which  is 
continued  below  into  the  falciform  part  of  the  outer  boundary. 

In  the  area  of  the  opening  appears  the  loose  membranous  crural 
sheath  F.  To  the  sides  of  the  aperture  the  deeper  stratum  of  the 
subcutaneous  or  superficial  fatty  layer  is  connected  by  bands  of 
fibrous  tissue  ;  and  as  that  part  stretching  over  the  opening  is 
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pierced  by  many  small  apertures  for  lymphatics  and  vessels,  it  has 
been  named  the  cribriform  fascia. 

Through  this  aperture  pass  the  saphenous  vein,  lymphatics,  and 
one  or  more  small  superficial  vessels :  the  vein  enters  nearer  the 
lower  than  the  upper  comu,  but  the  others  have  not  a  fixed 
position. 

By  means  of  this  aperture  a  femoral  hernia  comes  forwards,  and 
forms  a  swelling  in  the  thigh ;  and  as  the  saphenous  opening 
serves  as  the  aperture  of  exit  of  the  hernia  from  the  crural  canal, 
it  answers  to  the  external  abdominal  ring  of  the  inguinal  hernia. 
The  intestine  escapes  through  the  upper  part  of  the  opening, 
above  the  situation  of  the  vein,  and  pushes  before  it,  while  pro- 
truding, the  crural  sheath  in  which  it  descends,  and  the  thin 
cribriform  fascia  placed  over  that  hole.  As  the  hernial  tumour 
enlarges  it  is  directed  upwards  upon  the  firm  outer  margin  of  the 
opening — ^the  part  above  £  ;  and  since  the  gut  makes  a  sharp 
curve  round  the  fascia  it  may  be  constricted  at  that  spot  by  the 
thickened  falciform  process. 

The  condition  of  the  margins  of  the  aperture  as  to  tightness 
and  looseness  depends  upon  the  {wsition  of  the  limb,  and  the  ten- 
sion of  the  rest  of  the  fascia  lata.  When  the  thigh  is  bent  and 
rotated  in  the  margins  of  the  saphenous  opening  are  rendered 
lax  ;  but  if  the  thigh  is  extended  and  rotated  out  the  aperture  is 
made  tighter  and  smaller,  and  the  outer  edge  takes  on  the  cha- 
racters of  a  firm  constricting  band.  In  an  attempt  therefore  to 
force  backwards  a  piece  of  protnided  intestine  into  the  abdomen  the 
position  of  the  limb  should  be  specially  attended  to,  for  success 
may  depend  upon  the  greatest  possible  laxity  being  given  to  the 
edges  of  the  saphenous  opening. 


DESCRIPTION  OF  PUTE  XLIII. 


In  this  Plate  the  anatomy  of  the  crural  sheath  and  the  comse 
of  a  femoral  hernia  may  be  studied. 

To  display  the  crural  sheath  and  its  vessels,  throw  down  a  tri- 
angular flap  of  the  fascia  lata ;  cut  then  transversely  through  the 
front  of  the  crural  sheath  as  is  shown  in  the  Figure ;  and  remove 
a  piece  of  the  areolar  sheath  around  the  artery  and  the  vein,  so  as 
partly  to  denude  those  vessels.  The  fat  coming  into  view  after 
the  fascia  lata  is  raised  should  be  removed  carefully  ;  and  the 
crural  sheath  should  be  detached  with  the  handle  of  the  scalpel 
from  Poupart's  ligament  before,  and  from  a  deep  piece  of  the  fascia 
lata  beneath  it. 

ANATOMY  OP  FEMORAL  HERNIA. 

As  the  femoral  hernia  descends  into  the  thigh  it  passes  beneath 
Poupart's  ligament,  and  along  the  loose  crural  sheath  to  the 
saphenous  opening.  The  anatomy  of  those  parts  in  the  thigh 
will  be  shortly  detailed  before  the  hernia  is  referred  to. 


A.  Oblique  part  of  Poupai-t^s  liga- 

ment. 

B.  Horizontal  part  of  the  ligament. 

C.  Fascia  lata  of  the  thigh. 

D.  Reflected  part  of  the  fascia. 
£.  Pabic  part  of  the  fascia. 


F.  Cmral  sheath. 

G.  Femoral  artery. 
H.  Femoral  vein. 

I.    Inguinal  gland   in  the  crund 

ring. 
E.  Crural  canal. 


Pouparfa  ligament  separates  the  regions  of  the  thigh  and  aMo- 
men,  and  has  been  described  in  page  264.  From  its  being 
attached  to  bone  only  at  the  extremities,  and  arching  over  the 
parts  issuing  from  the  abdomen  to  the  thigh,  it  has  received  also 
the  name  of  cmral  arch. 

Between  its  terminal  attachments  the  band  is  curved  down- 
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wards  to  the  thigh,  being  oblique  in  direction  externally,  and 
almost  horizontal  internally.  To  the  lower  border  the  fascia  lata 
is  attached  ;  and  as  long  as  this  membrane  is  entire  the  band  is 
kept  arched,  bat  as  soon  as  the  fascia  has  been  cut  through  the 
ligament  becomes  lax,  and  rises  towards  the  abdomen.  The  space 
included  between  the  ligament  and  the  hi^vbone  is  closed  at  the 
outer  end  by  the  large  flexor  muscles  of  the  hip  (psoas  and  iliacus), 
and  at  the  inner  by  the  femoral  yessels  and  the  crural  sheath :  the 
fasciae  too  lining  the  cavity  of  the  belly  assist  in  closing  the  in- 
terval (Plate  xxxY.).  Between  the  ligament  and  the  muscles 
there  is  not  space  for  the  escape  of  the  intestine  from  the  abdo- 
men, but  there  is  room  for  its  passage  in  the  crural  slicath. 

Poupart's  ligament  is  rendered  more  or  less  resisting  by  the 
position  of  the  limb.  For  instance  if  the  limb  is  straight  as  in 
standing  the  crural  arch  is  tense  ;  and  if  the  thigh  is  rotated  out 
at  the  same  time  that  band  is  made  as  tight  as  it  can  be.  When 
the  thigh  is  bent  on  the  abdomen  the  tendinous  cord  is  relaxed, 
and  attains  its  greatest  degree  of  looseness  if  the  limb  is  rotated 
in  at  the  same  time.  Of  necessity  this  tendinous  arch  may  act  as 
a  constricting  band  to  a  piece  of  intestine  descending  beneath  it  in 
femoral  hernia. 

Deep  crural  arch.  A  thin  fibrous  band  across  the  front  of  the 
crural  sheath  has  received  this  name.  It  begins  about  the  middle 
of  the  superficial  crural  arch,  and  vridening  internally  is  attached 
to  the  pectineal  line  of  the  pubcs  :  it  consists  mostly  of  a  thick- 
ening of  the  membrane  forming  the  fore  part  of  the  sheath. 

The  crural  sheath^  F,  is  a  loose  membranous  tube  around  the 
femoral  vessels,  and  is  derived  from  the  fascisB  lining  the  cavity  of - 
the  belly.  It  lies  under  the  inner  or  horizontal  part  of  the  crural 
arch,  filling  the  interval  not  occupied  by  muscle  ;  and  it  extends 
downwards  about  two  inches  before  it  blends  with  the  areolar 
sheath  around  the  bloodvessels.  Upwards,  or  towards  the  abdo- 
men, the  fore  part  of  the  tube  may  be  traced  into  the  fascia  trans- 
versalis;  and  the  hinder  part  is  described  as  being  continuous  with 
the  fascia  iliaca  (Plate  xxxv.) 

Flattened  from  before  back,  it  is  triangular  in  form,  with  the 
base  towards  Poupart's  ligament  and  the  apex  around  the  femoral 
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vessels.  Its  outer  edge  is  straighter  than  the  inner.  This  funnel- 
shaped  tube  lies  in  an  interval  between  two  pieces  of  the  fascia 
lata :  in  front  of  it  is  the  reflected  part,  D,  and  behind  it  is  a 
deeper  piece  of  the  same  fascia ;  from  both  which  it  can  be 
detached  with  the  handle  of  the  scalpel.  Perforating  it  are 
superficial  vessels  for  the  top  of  the  thigh,  and  the  genito-cmral 
nerve. 

This  tube  serves  as  an  envelope  to  the  bloodvessels  passing 
from  the  abdomen  to  the  thigh,  and  corresponds  with  a  similar 
sheath  on  the  vessels  of  the  upper  limb  entering  the  axilla. 

Interior  of  the  crural  sheath.  On  cutting  through  the  front  of 
the  crural  sheath,  as  in  the  Figure,  the  included  space  will  be 
seen  to  be  larger  than  is  needed  to  lodge  the  femoral  vessels  ;  and 
to  be  largest  internally  where  the  tube  slants  most. 

In  the  tube  are  contained  the  femoral  vessels,  invested  each 
with  a  sheath  of  areolar  tissue,  together  with  an  inguinal  gland. 
The  vessels  lie  side  by  side  the  artery  being  external  and  near  to 
the  outer  border  of  the  tube ;  tbey  are  united  together  closely  by 
their  areolar  investments.  Wlien  a  piece  has  been  cut  out  of 
each  areolar  sheath,  as  in  the  Plate,  the  cut  edges  on  the  sides  of 
the  vessels  will  appear  like  partitions  passing  from  the  front  to 
the  back,  and  dividmg  into  parts  the  contained  space.  Com- 
monly three  such  spaces  or  compartments  are  described  as  resnlt- 
ing  from  two  septa  in  the  interior  of  the  crural  sheath,  viz.  an 
external  containing  the  femoral  artery  ;  a  middle  one,  the  femoral 
vein  ;  and  an  inner  space,  K,  which  is  partly  filled  by  an  inguinal 
gland. 

Through  the  inner  space  of  the  crural  sheatli  a  piece  of  intestine 
descends  in  femoral  hernia  ;  and  names  have  been  given  to  parts 
of  the  passage  through  which  it  glides,  which  resemble  the  terms 
applied  to  parts  of  the  passage  for  the  inguinal  hernia.  Thns 
the  opening  into  the  crural  sheath  from  the  cavity  of  the  belly  is 
the  crural  ring ;  the  space  in  the  interior  of  the  sheath,  inside  the 
vein,  is  the  crural  canal ;  and  the  aperture  of  exit  is  represented 
by  the  saphenous  opening  in  the  fascia  lata. 

The  crural  riru/y  or  the  abdominal  aperture  into  the  space  in 
the  craral  sheath,  is  placed  on  the  inner  side  of  tlic  femoral  vcsselis 
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and  is  on  a  leyel  with  the  cmral  arch.  It  is  abont  as  large  as  the 
tip  of  the  fore  finger,  and  measures  most  from  within  out :  it  is 
closed  by  the  inguinal  gland,  I,  which  lies  in  it,  and  by  the  sub« 
peritoneal  fat  (septum  cruralc)  and  the  peritoneum  which  stretch 
across  it  above  the  gland. 

Its  bounding  parts,  and  the  vessels  around,  are  described  at 
page  286.    (Plate  xxxv.) 

The  crural  catialy  K,  is  the  narrow  space  inside  the  crural 
sheath,  which  is  internal  to  the  femoral  vein.  It  extends  from 
the  crural  ring  to  the  upper  comu  of  the  saphenous  opening,  and 
measures  fix)m  half  to  three  quarters  of  an  inch  in  length.  It 
gradually  tapers  from  above  down,  being  pyramidal  in  form  with 
the  base  upwards. 

Contained  in  the  crural  sheath,  it  will  be  bounded,  externally 
to  that  tube,  both  in  front  and  behind  by  fascia  lata ;  and  it  is 
closed  below  by  the  meeting  of  the  femoral  vein  with  the  inner 
slanting  side  of  the  crural  sheath. 

The  saphenous  opening  is  concealed  by  the  reflected  piece  of  the 
fascia  lata ;  but  it  is  delineated  in  Figure  xlii.  Its  boundaries, 
size,  and  conditions,  have  been  described  in  page  342.  By  means 
of  this  aperture  the  gut  comes  forwards  from  the  crural  canal  to 
the  surface  of  the  thigh ;  and  this  aperture  of  exit  has  been  called 
the  lower  opening  of  the  crural  passage. 

Course  of  femoral  hernia.  The  piece  of  intestine  in  femoral 
hernia  passes  beneath  the  crural  arch  and  within  the  crural  sheath 
as  before  said,  but  it  changes  its  direction  as  it  proceeds  onwards. 
Entering  the  crural  canal  through  the  abdominal  aperture  it  de- 
scends vertically  at  first  as  far  as  the  upper  comu  of  tlie  saphe- 
nous opening.  Next  it  advances  through  that  opening  to  the 
surface  of  the  thigh,  making  at  first  a  small  round  tumour,  but  it 
extends  transversely  below  Poupart's  ligament  as  more  of  the  gut 
is  protruded.  Finally,  as  the  hernia  enlarges  it  ascends  over  the 
crural  arch  on  to  the  abdomen,  because  there  is  less  resistance  in 
this  direction  than  towards  the  thigh.  In  consequence  of  the 
winding  course  of  the  intestine  the  last  or  ascending  part  comes 
to  l>e  parallel  almost  to  the  first  or  descending  part  of  the  tumour ; 
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and  the  two  are  united  below  by  a  curve  around  the  sharp  margin 
of  the  saphenous  opening.  In  attempts  to  reduce  a  large  femoral 
hernia  the  bend  in  the  course  is  to  be  specially  remembered,  and 
the  contents  of  the  constricted  gut  are  to  be  directed  down  and 
back  to  the  upper  comu  of  the  saphenous  opening. 

Whilst  the  intestine  remains  in  the  crural  canal  the  hernia  is 
said  to  be  incomplete ;  but  if  the  gut  has  escaped  from  the 
canal,  and  forms  a  tumour  on  the  surface,  the  hernia  is  called 
complete. 

Coverings  of  the  Iwrnia.  The  investments  applied  to  the  intes- 
tine as  it  descends  are  derived  partly  from  strata  in  the  abdomen, 
and  partly  from  structures  in  the  thigh.  In  the  first  place 
the  gut  receives  a  sheath  from  the  peritoneum,  which  forms 
the  sac  of  the  hernia.  In  the  next  place  it  pushes  onwards  and 
elongates  the  layer  of  subperitoneal  fat  (septum  crurale)  as 
it  enters  the  crural  ring,  and  causes  the  inguinal  gland  to  be 
pushed  aside  or  absorbed.  "With  those  two  strata  derived  from 
the  abdomen  it  traverses  the  crural  canal  as  far  as  the  saphe- 
nous opening  ;  and  at  that  point  it  will  obtain  the  next  two 
coverings  of  the  crural  sheath  and  the  cribriform  fascia,  though 
it  may  burst  through  one  or  both  of  these.  And  lastly  it  stretches 
and  forms  coveruigs  for  itself  of  the  subcutaneous  fatty  layer  and 
the  skin. 

Six  layers  are  thus  enumerated  as  the  coverings  of  a  complete 
femoral  hernia.  In  a  recent  tumour  the  several  strata  may  be 
separated  from  each  other  ;,but  in  an  older  large  hernia  the  cover- 
ings derived  from  the  septum  crurale  and  the  crural  sheath  are 
conjoined,  and  form  the  fascia  propria  of  Cooper.  During  an 
operation  the  surgeon  might  be  able  to  recognise  only  four,  viz. 
the  skin  and  the  subcutaneous  fatty  layer,  the  fatty  subperitoneal 
covering,  and  .the  peritoneal  sac. 

Diapiosu.  The  tumour  of  a  complete  femoral  is  generally 
smaller  than  that  of  an  inguinal  hernia ;  and  its  deeper  part  or 
neck  can  be  traced  down  to  the  hollow  at  the  upper  and  inner 
part  of  the  thigh,  that  is,  to  the  upper  comu  of  the  saphenous 
opening.  Should  it  be  larger  in  size,  it  extends  transversely  along 
the  line  of  Poupart's  ligament,  instead  of  descending  towards  the 
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scrotum  as  in  the  inguinal  hernia.  It  can  be  distinguished  with 
certainty  from  the  inguinal  hernia  by  the  position  of  its  neck 
beneath  the  crural  arch  ;  for  if  the  finger  can  detect  the  cord  of 
Poupart's  ligament  passing  over  the  neck  of  the  tumour  there 
cannot  be  any  doubt  of  the  hernia  being  femoraL 

Taxis  and  tru^s.  Before  attempts  are  made  to  replace  the 
intestine  in  the  cavity  of  the  abdomen,  the  limb  is  to  be  raised 
and  rotated  in,  and  the  shoulders  are  to  be  elevated  at  the  same 
time,  with  the  view  of  relaxing  to  the  utmost  the  rigidity  of  the 
fibrous  structures  amongst  which  the  intestine  passes.  Tlien 
pressure  is  to  be  made  with  one  hand  to  the  fundus  of  the 
tumour,  whilst  the  two  first  fingcrsi  of  the  other  are  to  be  applied 
to  the  neck  of  the  hernia  to  direct  the  contents  of  the  intestine 
round  the  falciform  edge  of  the  saphenous  opening,  and  upwards 
along  the  crural  canal  to  the  cavity  of  the  abdomen.  Whilst 
practising  the  manipulation  the  force  employed  is  to  be  moderate 
but  sustained.  If  the  tumour  has  extended  upwards  on  the  abdo- 
men it  should  be  brought  downwards  towards  the  saphenous  open- 
ing, in  order  that  the  bend  around  the  falciform  process  of  the 
fascia  lata  may  be  obliterated  or  greatly  diminished. 

After  the  hernia  has  been  reduced  its  re-descent  is  to  be  stopped 
by  a  truss ;  but  as  the  pad  of  this  instrument  cannot  compress 
the  internal  crural  ring,  through  which  the  intestine  begins  to 
descend,  it  is  to  be  placed  below  Poupart's  ligament,  over  the 
upper  and  inner  part  of  the  saphenous  opening. 

External  stricture.  The  strangulation  of  the  intestine  will  be 
produced  generally  by  a  constricting  fibrous  band  around  and 
outside  the  neck  of  the  sac  of  the  hernia.  The  seat  of  the  con- 
striction may  be  at  the  level  of  Poupart's  ligament  or  of  the 
saphenous  opening,  but  both  are  near  together,  the  spots  being 
only  about  half  an  inch  apart.  In  the  former  situation  it  is 
occasioned  by  the  firm  edge  of  the  band  formed  by  Gimbemat's 
ligament  and  the  crural  arch;  and  in  the  latter  by  the  sharp 
margin  of  the  falciform  part  of  the  fascia  lata. 

This  stricture  may  be  relieved  without  opening  the  sac  of  the 
hernia  by  cutting  down  to  the  upper  and  inner  part  of  the  neck 
of  the  tumour,  just  below  Poupart's  ligament,  and  by  incising  all 
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constricting  bands  external  to  the  sac,  whether  at  the  Baphenons 
opening  or  at  Gimbemat's  ligament.  After  the  division  of  the 
external  stricture,  a  slight  degree  of  force  will  snffice  to  replace 
the  intestine  in  the  cavity  of  the  abdomen. 

Internal  stricture.  Stricture  exists  sometimes  inside  the  sac 
of  the  hernia.  In  this  case  the  constriction  is  produced,  as  in 
inguinal  hernia  (p.  276),  by  a  thickening  of  the  peritoneum  of 
the  neck  of  the  sac,  so  as  to  form  a  band  which  diminishes  the 
space  in  the  interior;  and  impedes  the  passage  both  of  the  intes- 
tinal contents  and  of  the  blood  of  the  wall  of  the  intestine.  Its 
position  is  opposite  the  line  of  Gimbemat's  ligament  and  the 
crural  arch. 

As  this  kind  of  strangulation  cannot  be  determined  before- 
hand, the  coverings  of  the  hernia  are  to  be  divided  at  the  neck 
of  the  tumour,  as  in  the  case  of  the  external  stricture ;  and  if 
the  sac  cannot  be  emptied  of  its  contents  after  cutting  through 
all  constricting  parts  external  to  it,  the  intestine  is  to  be  relieved 
from  internal  stricture  by  opening  the  peritoneal  sac,  and,  the 
knife  being  introduced  on  a  director  beneath  the  thickened  band, 
by  cutting  horizontally  inwards  towards  Gimbemat's  ligament. 
In  executing  this  last  part  of  the  operation  the  surgeon  does  not 
see  what  the  knife  cuts,  and  therefore  he  uses  it  sparingly,  for  as 
soon  as  the  stringlike  band  is  divided  the  intestine  becomes  free 
to  be  passed  into  the  abdomen. 

In  Plate  xxxv.  an  inner  view  is  given  of  the  craral  ring  with  the 
vessels  around  which  may  be  endangered  in  an  operation ;  and  in 
page  289  are  detailed  the  precautions  to  be  taken  in  setting  free 
the  gut  from  internal  stricture. 

SUPERFICIAL  VESSELS  AND  NERVES. 

The  cutaneous  vessels  and  nerves  which  are  figured  in  this 
Plate  have  been  described  in  page  339 ;  and  they  are  marked  for 
the  most  part  with  the  same  letters  and  figures  of  reference  as 
in  the  preceding  Plate.  Consequently  only  their  names  vrill  be 
given  in  the  subjoined  tables. 
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a.  Superficial  pudic  artery. 

b.  Superficial    circumflex  iliac  ar- 

tery. 


Vessels. 

e.  Cutaneous  arteries  of  the  front  of 
the  thigh. 

d.  Internal  saphenous  vein. 

e.  Superficial  pudic  veiu. 


Nerves. 


1.  Ilio- inguinal  nerve. 

2.  Crural  branch  of  genito-crural. 


3.  External  cutaneous  of  the  thigh. 

4.  Middle  cutaneous  of  the  thigh. 


DESCRIPTION  OF  PUTE  XLIV. 

A  SURFACE  yiew  of  the  muscles  of  the  fore  and  inner  parts  of 
the  thigh,  with  the  cutaneous  nerves  placed  in  position  after 
being  dissected. 

The  common  mode  of  proceeding  with  the  dissection  of  the 
thigh  has  been  here  departed  from,  with  the  view  of  keeping 
within  bounds  the  number  of  the  Plates.  Usually  the  subcuta- 
neous nerves  and  vessels  contained  in  the  fat  are  first  traced  out. 
Scarpa's  space  at  the  top  of  the  thigh  is  next  laid  bare,  and  the 
fascia  lata  is  then  removed  to  bring  into  view  the  muscles.  If  it 
is  wished  to  study  Scarpa's  space  separately  from  the  rest,  let  the 
lower  two  thirds  of  the  Plate  be  covered  with  a  piece  of  paper. 
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The  cutaneous  nerves  of  the  front  of  the  thigh  are  either 
direct  offsets  of  the  lumbar  plexus,  or  are  derived  fi^m  branches 
of  that  plexus. 


1.  Ilio-inguinal  nerve. 

2.  Crural  branch  of  genito-cruraL 
8.  External  cutaneous. 

4.  Anterior  crural  trunk. 

5.  Internal  cutaneous  of  the  thiglu 
0.  Anterior   branch    of    internal 

cutaneous. 


7.  Inner  branch  of  internal  cu- 

taneous, 
ft  Offsets  of  internal  cutaneous. 

8.  Middle  cutaneous  of  the  thigh. 

9.  Offbet  of  internal  cutaneous  to 

the  patellar  branch  of  the 
saphenous. 
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10.  Patellar  branch  of  the  saphe- 

nous. 

11.  Internal  saphenous  nerve. 


12.  Offset  of  saphenous  to  the  leg. 

13.  Superficial  part  of  the  obturator. 


Uw'Wgmnal  nerve,  1.  This  small  branch  of  the  Ininbar  plcxns 
has  been  noticed  in  page  309  ;  and  it  has  been  delineated  in  the 
preceding  Plates. 

GenitO'Crural  nerve.  The  crural  part,  2,  of  this  nerve  issnes 
beneath  Poupart's  ligament  at  the  spot  here  indicated,  when  it  is 
larger  than  usual;  but  commonly  it  lies  nearer  to  the  femoral 
vessels,  as  it  is  shown  in  Plate  XLin.,  where  it  is  seen  to  perforate 
the  crural  sheath.  It  comes  through  the  fascia  lata  near  Poupart's 
ligament,  and  ramifies  in  the  fat  about  half  way  down  the  thigh. 
Before  or  after  it  pierces  the  fascia  it  joins  the  middle  cutaneous 
nerve,  8 ;  and  in  the  body  used  for  the  dissection  a  junction  took 
place  under  the  fascia  lata  with  the  external  cutaneous  nerve,  3. 

The  external  cutaneous  nerve,  3,  leaves  the  abdomen  beneath 
the  outer  end  of  Poupart's  ligament,  and  becomes  subcntaneous 
about  four  inches  from  that  band.  It  extends  in  the  fat  as  low 
as  the  knee,  and  supplies  branches  to  the  outer  and  hinder  parts 
of  the  thigh,  behind  a  line  drawn  from  the  front  of  the  iliac 
crest  to  the  outer  edge  of  the  patella.  One  or  two  small  branches 
pierce  the  fascia  lata  at  a  point  higher  than  the  trunk  of  the 
nerve. 

Anterior  crural  nerve,  4.  This  large  trunk  of  the  lumbar 
plexufr(p.  309)  passes  from  the  abdomen  below  Poupart's  ligament ; 
and  lying  outside  the  crural  sheath,  divides  into  cutaneous  and 
muscular  branches.  The  superficial  branches  are  the  three  fol- 
lowing, viz.  the  internal  and  middle  cutaneous,  and  the  internal 
saphenous.    The  muscular  branches  are  shown  in  Plate  xlvi. 

The  muhUe  cutaneous  of  the  thigh,  8,  enters  the  fat  about  three 
inches  ft'om  Poupart's  ligament:  it  extends  to  the  knee  along  the 
centre  of  the  thigh,  distributing  offsets  laterally,  and  ends  in  the 
integuments  over  the  patella.  Most  commonly  the  nerve  is  sub- 
divided into  two ;  or  there  may  be  two  distinct  nerves. 

Internal  cutaneous  of  (he  thigh,  5.  Springing  from  the  anterior 
crural  with  the  preceding,  it  descends  beneath  the  fascia  lata 
and  along  the  edge  of  the  sartorius,  or  under  the  muscle,  as  fisu*  as 
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the  junction  of  the  upper  and  middle  thirds  of  the  thigh,  where 
it  divides  into  two  parts,  which  are  distributed  as  below : — 

The  anterior  branch,  6,  winds  forwards  over  the  sartorius,  A, 
and  piercing  the  &scia  lata  in  the  lower  third  of  the  thigh,  supplies 
the  integuments  as  low  as  the  inner  side  of  the  knee :  it  joins  the 
patellar  branch  of  the  great  saphenous  nerve  by  the  ofl^t,  9. 

The  inner  branch,  7,  courses  under,  and  along  the  hinder  border 
of  the  sartorius  to  the  inner  side  of  the  knee,  where  it  is  trans- 
mitted through  the  fascia  lata;  when  cutaneous  it  is  continued 
in  the  fat  along  the  inner  part  of  the  calf  of  the  leg,  about  half- 
way down.  Near  its  beginning  it  is  joined  by  a  branch,  18,  of 
the  obturator  nerve,  and  on  the  inner  part  of  the  knee  there  is 
a  branch,  9,  between  it  and  the  great  saphenous  nerve. 

From  the  trunk  of  the  nerve  before  it  divides,  or  from  its 
anterior  branch,  offsets  marked  thus,  f,  are  furnished  to  the  inte- 
guments of  the  inner  part  of  the  thigh  in  the  upper  half. 

The  internal  saphenous  nerve,  11,  lying  at  first  beneath  the 
sartorius,  as  is  seen  in  Plate  xly.,  escapes  from  beneath  that 
muscle  at  the  inner  side  of  the  knee ;  and  is  continued  with  the 
vein  of  the  same  name  through  the  leg  to  the  foot.  As  it  becomes 
cutaneous  it  gives  forwards  one  offset  to  the  integuments  of  the 
front  of  the  leg,  and  another  backwards  to  join  the  inner  branch, 
7,  of  the  internal  cutaneous. 

Whilst  the  saphenous  nerve  is  covered  by  the  sartorius  in 
the  lower  third  of  the  thigh  it  supplies  a  patellar  branch  10,  to 
the  integuments  of  the  inner  and  fore  parts  of  the  knee :  this 
pierces  the  sartorius  and  the  fascia,  and  being  joined  by  an 
offset,  9,  of  the  internal  cutaneous,  communicates  in  the  fat  with 
the  middle  and  external  cutaneous  nerves,  forming  a  plexus — the 
patellar. 

Part  of  the  obturator  nerve.  The  superficial  part,  18,  of  the 
obturator  nerve  comes  forwards  beneath  the  adductor  longus 
muscle,  H,  and  is  inclined  outwards  under  the  sartorius  muscle 
and  the  fascia  lata  to  the  ffemoral  artery  (Plate  xly.).  It  commu- 
nicates with  the  internal  cutaneous  branch,  7,  beneath  the  fascia ; 
and  some  small  offsets  are  prolonged  through  the  fascia  to  the 
integuments  at  the  inner  side  of  the  thigh. 
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Superjiaal  VMSflt,  Small  artmce,  for  the  most  part  annamcd,  I 
and  the  intenmi  saphenons  rein  and  its  tributarieB  mmi^  in  tba  1 
fiit  of  the  thigh. 

Cutaneous  arteries.    All  the  cntaoeotu  nerves  are  accompanied  I 
by  superficial  arteries  ;  but  as  these  arc  small,  and  not  so  eaeilf  I 
traced  as  the  firmer  nerves,  they  were  not  dissected  farther  Diaa  1 
was  necessary  to  give  an  idea  of  their  main  parts- 
Ramifying  with  the  i!io-inguiaal  nerve,  1,  is  a  liranch  from  the 
cremasteric  artery ;  with  the  genito-cniral  nerve,  2,  and  external 
cntaneons,  3,  are  brandies  firom  tlie  soperficial  circamflex  iliac; 
witli  the  middle  cutaneous,  8,  and  internal  cutaaeons,  5,  are  Binall  I 
branches  of  the  femoral  trunk;  with  the  saphenous  nerve,  II,  J 
and  with  its  branches,  10  and  12,  are  offsets  of  the  anastomotic  ] 
artery ;  and  with  t!ie  obturator  nerve,  13,  runs  a  small  bruicb  of  \ 
the  internal  circnmflex  artery. 

Other  cutaneous  arteries  issue  beneath  the  ed^s  of  the  sar-  I 
torius  muscle,  being  furnished  from  the  femoral  trunk;  and  I 
many  small  offsets,  piercing  the  8eshy  fibres  of  the  vasti  and  I 
rectos,  come  from  the  branches  to  those  muscles. 

The  mfemal  saphenous  vem,p,  lies  in  the  M  with  lie  snper-  I 
ficial  nerves  along  the  inner  part  of  the  thigh.    Below,  it  passei 
the  knee-joint  on  tlie  inner  side,  behind  the  prominence  of  tli9 
inner  condyle,  and  ascends  obliquely  to  the  level  of  the  hip- 
joint,  where  it  pierces  the  fascia  lata  to  join  the  deep  vein.    See 
Plate  XLii.     Lai^e  unnamed  branches  join  it  abont  the  knee,  j 
and  smaller  veins  in  the  thigh ;  and  it  receives  near  its  ending  I 
the  named  veins  accompanying  the  sraall  superficial  arteries  of  | 
the  groin. 

SCARPA'S  TRIANGULAR  SPACE. 


The  triangnlar  interval  at  the  top  of  the  thigh  answers  to  the 
axilla  in  the  npper  limb.  It  is  a  rather  shallow,  intermnacolar 
space,  which  is  situate  on  the  flcsion-side  of  the  hip-joint,  and 
contains  the  main  vessels  of  the  limb,  witii  the  nerve  of  the  front 
of  the  thigh. 

Its  boundaries  are  tlie  following : — The  base,  directed  upwards 
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to  the  abdomen,  is  limited  by  Ponpart's  ligament :  in  the  dissected 
limb  this  band  fonns  a  straight  line,  bnt  before  the  removal  of 
the  &scia  it  arches  down  below  the  level  of  the  arteries,  b  and  e^ 
and  diminishes  the  length  of  the  space.  The  apex  is  formed  by 
the  meeting  of  the  sartorins,  A,  and  adductor  longos,  H,  and 
points  to  the  inner  side  of  the  mid-line  of  the  thigh. 

Towards  the  surface  this  interval  is  dosed  by  the  strong  fascia 
lata,  and  by  the  teguments  and  the  inguinal  glands:  this  covering 
will  vary  in  thickness  according  to  the  quantity  of  fiit  in  the 
body.  The  floor  or  the  deep  boundary  is  limited  by  the  iliacus, 
D,  and  psoas  at  the  outer  part ;  and  at  the  inner  part  by  the 
pectineus,  G,  adductor  longus,  H,  and  still  nearer  the  femoral 
vessels  by  a  small  piece  of  the  adductor  brevis. 

The  hollow  is  deepest  near  the  middle,  where  the  blood  vessels 
lie,  and  gradually  becomes  shallower  from  that  point  towards 
each  side.  It  contains  the  femoral  artery  and  vein,  with  their 
first  branches,  the  anterior  crural  nerve,  and  lymphatics  and  &t. 

The  femoral  artery,  a,  lies  along  the  centre  or  deepest  part  of 
the  intermuscular  interval,  resting  above  on  the  psoas  muscle, 
and  fdmishing  the  large  profimda  and  small  superficial  branches : 
it  leaves  the  space  below  by  sinking  under  the  sartorius,  about  an 
inch  outside  the  apex. 

The  femoral  vein,  m,  lies  close  to,  and  on  the  inner  side  of  the 
arteiy,  gradually  winding  beneath  that  vessel  near  the  sartorius 
muscle.  Like  the  artery  it  is  most  superficial  at  Poupart's 
ligament;  and  at  that  spot  it  rests  on  the  pubes,  between  the 
pectineus  and  psoas  muscles.  In  the  space  it  is  joined  by  the 
saphenous  or  superficial,  and  by  deep  veins. 

The  anterior  crural  nerve,  4,  enters  the  space  on  the  outer  side 
of  the  artery,  and  may  lie  close  to  that  vessel,  as  in  the  Plate,  or 
at  a  short  distance  from  it  (quarter  to  half  an  inch).  Above,  it 
lies  deeply  between  the  iliacus  and  psoas,  and  separated  from  the 
artery  by  a  bundle  of  muscular  fibres.  About  two  inches  from 
Poupart's  ligament  it  breaks  up  into  superficial  and  muscular 
branches ;  but  before  this  final  division  it  sends  one  or  two  small 
branches  beneath  the  femoral  vessels  to  the  pectineus  muscle. 

Deep  lymphatics  lie  around  the  femoral  vessels ;  and  they  receive 
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superficial  lymphalicB  near  Ponpart'B  ligament:  upwards  they  a 
continued  iuto  the  abdomen. 


SURFACE  MTJSCI.ES  OF  THE  FRONT  OF  THE  THIGH. 

Only  one  muscle — the  sartoriua.  A,  is  completely  laid  hare  in 
the  snjrace  yiew  of  the  fore  and  inner  parte  of  the  thigh.  InBide. 
or  above  the  sartorius  are  two  groups  of  muscles,  the  fleiors  of 
the  hip  and  adductors  of  tho  thigh ;  and  below  the  sartoriua  lies 
the  extensor  group  of  the  knee.  Altogether  at  the  upper  and 
outer  part  appears  a  small  muscle  (tensor  vaginae  femoris),  which 
belongs  to  the  abductor  or  gluteal  set  of  mnscles. 


A.  SartoriuB  muBcle. 

B.  Tention  of  the  sartoritiB. 

C.  Tensor  ragituB  femc>ria. 

D.  Iliocus  mosole. 

E.  Rectus  fsmoria. 

F.  VaaltiB  intemlw. 


G,   Pectineus  miucle. 

H.  Ailductor  lonf^os. 

I.    Gricilis  muscle. 

J.    Tondnn  of  adductor  nu^iw. 

X.  Spot  for  ligature  of  the  femonl 


I 


The  sarhriiig,  A,  is  the  longest  muscle  io  the  body.  It  croesea 
obliquely  the  thigh  fi-om  the  hip-bouo  on  the  outer  side  to  the 
tibia  on  the  inner,  and^lies  in  a  hollow  between  the  udductors  of 
the  thigh  and  extensors  of  the  knee. 

The  muscle  is  narrow  at  its  origin,  and  is  attached  to  the  upper 
iliac  spinous  process  and  to  half  of  the  notch  between  the  two 
spinous  processes.  Tlie  fibres  form  a  thin  widened  belly  on  the 
thigh,  and  end  bolow  in  a  short  flat  tendon,  B,  which  is  inserted 
into  the  inner  surfece  of  the  tibia  near  the  tubercle:  from  the 
upper  border  of  the  tendon  one  espansiou  is  continued  to  the 
knee-joint  capsule,  and  from  the  lower  border  another  ie  pro- 
longed to  the  &scia  of  the  leg. 

The  sartorius  conceals  the  greater  part  of  the  femoral  Tessela, 
and  the  branches  of  the  anterior  crural  nerve.  It  reste  on  the 
following  muscles: — along  the  inner  edge,  from  above  down, 
come  the  iliacus,  D,  pectiueue,  0,  adductor  longus,  H,  gracilis 
I,  and  tho  inner  hamstrings ;  and  along  the  lower  edge  are  the 
tensor  vaginte  femoris,  G,  rectus,  E,  vastus  interaus,  F, 
tflodon  of  the   adductor  magnos,  J.    Just  above  the  knee 
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bounds  the  popliteal  space  with  the  inner  hamstrings ;  and  this 
part  is  pierced  by  the  patellar  branch,  10,  of  the  saphenous  nerve. 

The  action  of  the  muscle  is  exemplified  in  the  posture  of  squat- 
ting. By  its  contraction  the  hip-bone  is  drawn  forwards,  the 
tibia  backwards,  and  the  fascia  lata  is  rendered  tense  at  the  same 
time.  If  the  pelvic  end  is  fixed  and  the  tibia  free,  the  knee-joint 
will  be  bent ;  and  if  the  tibial  extremity  becomes  the  fixed  point 
the  pelvis  will  be  supported  and  drawn  forwards.  In  standing  on 
one  leg,  say  the  right,  the  muscle  of  the  same  side  will  assist  in 
turning  inwards  the  pelvis  on  the  top  of  the  femur,  and  in  rotat- 
ing the  trunk  to  the  left  side :  with  the  left  muscle  acting  in  the 
same  way  the  trunk  will  be  moved  in  the  opposite  direction. 

Flexor  muscles  of  the  hip-joint.  These  are  two  in  number,  viz. 
the  psoas  and  iliacus  (p.  296) ;  but  only  the  latter,  D,  is  now 
visible,  as  the  psoas  is  concealed  by  the  femoral  artery.  Both 
arise  in  the  abdomen,  and  issue  thence  beneath  Poupart's  ligament 
to  be  inserted  into,  and  in  front  of  and  below  the  small  trochanter 
of  the  femur.' 

The  adductor  muscles  of  the  thigh  form  the  large  fleshy  mass  at 
the  inner  side  of  the  femur :  they  are  five  in  number,  but  only 
three,  viz.  pectineus,  G,  adductor  longus,  H,  and  gracilis,  I,  are  in 
contact  with  the  fascia.  All  will  be  more  completely  laid  bare  in 
subsequent  Plates ;'  and  in  Figure  xlyu.  the  deeper  members  of 
the  group  are  exhibited. 

The  extensors  of  the  knee-joint  are  three  large  muscles,  which 
make  the  bulge  on  the  fore  part  of  the  thigh :  they  consist  of 
rectus  femoris,  E,  vastus  intemus,  F,  and  vastus  extemus  (L, 
Plate  XLYi.).  Above  they  are  concealed  for  a  short  distance  by  the 
sartorius.  A,  and  tensor  vaginas  femoris,  0 ;  and  below  they 
blend  in  a  common  tendon,  which  is  continued  over  the  knee- 
joint  to  the  tibia.  Plate  xlyi.  is  specially  devoted  to  the  ana- 
tomy of  these  muscles,  and  of  the  vessels  and  nerves  belonging 
to  them. 


DESCEIPTION  OF  PLATE  XLV. 


The  anatomy  of  the  femoral  Teasels  and  anterior  cmral  nenre 
may  be  acquired  from  this  Figure. 

After  the  completion  of  the  dissection  for  the  preceding  Plate 
the  chief  nerve  and  yessels  on  the  front  of  the  thigh  will  be 
brought  into  yiew  by  removing  the  cutaneous  nerves^  and  by 
taking  away  the  greater  part  of  the  sartorius  mnsde.  On  the 
removal  of  the  &t  and  an  aponeurosis  beneath  the  sartorius  the 
nerve  and  vessels  will  be  visible. 

SURFACE  MUSCLES  OF  THE  FRONT  OF  THE  THIGH. 

The  connections  of  the  several  superficial  muscles  can  be  per- 
ceived in  this  Figure  ;  but  the  description  of  each  will  be  given 
subsequently  with  the  group  of  muscles  to  which  it  belongs : 
they  are  marked  by  the  same  letters  of  reference  as  in  Plate 

XLTV. 


A.  Ends  of  the  sartorius. 

B.  Gluteus  maximus. 

C.  Tensor  vaginsB  femoris. 

D.  Iliacus. 

E.  Rectus  femoris. 

F.  Vastus  intemus. 


G.  Pectineos. 

H.  Adductor  longoa. 

I.   Gracilis. 

J.   Adductor  magnns. 

SL  Semi-membranosos* 


FEMORAL  ARTERY  AND  VEIN. 


The  main  blood  vessels  of  the  lower  limb,  like  those  of  the 
upper,  are  large  single  trunks  as  &r  as  one  bone  exists  in  the 
member,  and  divide  into  branches  in  the  leg  where  two  bones  are 
present. 
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a.  Femoral  artery. 
*  Spot  for  ligature. 

b.  Circumflex  iliac  branch. 

c.  Epigastric  branch. 

d.  Superficial  circumflex  iliac. 
€,  Superficial  pudic. 

/.  Deeper  superficial  pudic. 

g.  Profunda  artery. 

h.  Anastomotic  artery. 


i  Superficial  branch  of  anastomotic. 

t  Cutaneous  arteries  of  the  femoral. 

y.  Ending  of  external  iliac  artery. 

k.  Femond  vein. 

I.  Superficial  pudic  Tein. 

n.  Deeper  superficial  pudic 

0,  Profunda. 

p.  Saphenous  vein  cut. 


The  femoral  artery,  a,  is  oontinuons  directly  with  the  external 
iliac,  and  reaches  beyond  the  knee,  like  the  brachial  beyond  the 
elbow,  before  it  breaks  up  into  secondary  trunks.  Its  extent  is 
marked  in  one  direction  by  the  lower  border  of  Poupart's  liga- 
ment)  and  in  the  other  by  the  opening  in  the  adductor  magnus : 
finally  it  turns  to  the  back  of  the  limb  at  this  aperture,  and 
obtains  the  name  popliteal. 

Its  course  in  the  limb  is  oblique ;  for  near  the  pelvis  the  vessel 
lies  over  the  hip-joint,  whilst  below  it  is  placed  inside  the  femur. 
And  its  position  in  the  thigh  would  be  marked  by  a  line  on  the 
surface  from  midway  between  the  symphysis  pubis  and  iliac  crest 
to  the  prominence  of  the  inner  condyle  of  the  femur,  when  the 
knee  is  half  bent,  and  the  thigh  bone  rotated  out.  Pressure  ap- 
plied to  the  artery  in  the  middle  third  of  the  thigh  should  there- 
fore be  directed  outwards  towards  the  bone  ;  and  when  employed 
above,  it  must  be  made  directly  backwards  against  the  hip-joint. 

At  the  top  of  the  thigh  the  vessel  is  near  the  surface  and  is 
uncovered  by  muscle,  but  in  the  rest  of  its  extent  it  is  concealed 
by  the  sartorius  (see  Plate  xliy.).  In  the/description  of  its  connec- 
tions the  artery  will  be  divided  into  a  superficial  and  a  deep  part. 

The  superficial  part  (Plate  xliy.)  is  contained  in  Scarpa's  trian- 
gular space,  and  measures  from  three  to  four  inches  in  length 
according  to  the  width  of  the  sartorius  muscle.  It  lies  nearly  in 
the  centre  of  the  space,  and  its  position  in  the  limb  may  be  ascer- 
tained by  means  of  the  upper  part  of  the  line  befi)re  given  for  the 
course  of  the  femoral  trunk. 

At  first  the  artery  is  incased  in  the  crural  sheath  with  the 
femoral  vein  (Plate  XLin.).  Between  it  and  the  sur&ce  of  the 
limb  lie  the  common  teguments,  with  inguinal  glands  and  the 
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fascia  lata.  The  vessel  rests  at  first  on  llic  psoas  oinscle,  and  \* 
plaocd  lower  down  oyer  the  pectinens,  0,  bat  at  some  distanco 
from  it,  the  prolanda  and  circnmfles  vessels  with  (lit  intervening. 

To  the  inner  side  and  close  to  the  artery  lies  the  femoral 
vein,  which  inclines  gradually  behind  that  Tossel   towards  tlie  J 
apei  of  the  space. 

Outside  the  artery,  either  close  to,  or  at  a  little  distance  from 
it.  is  the  anterior  emral  nerve :  this  divides  into  many  branchc* 
iu  the  space  of  Scarpa;  and  of  these,  the  internal  catoneoiu,  5 
crosses  over  the  artery  near  to  or  beneath  the  sartorius. 

The  deep  pari  of  the  artery  (P!nte  XLV.)  is  contained  in  an 
iutermuBcular  interval  inside  the  femur,  which  has  been  called 
Hunter's  canal.  Superficial  to  tho  vessel  in  this  hoUqw  is  the 
sartorius,  A ;  with  an  aponeurotic  layer  beneath  that  muscle, 
which  is  stretched  between  the  vastus  intemus,  F,  and  the  ad- 
ductor longns  and  magnus  muscles,  H  and  J  :  this  layer  does  not 
appear  in  the  Figure,  as  it  was  removed  in  the  dtsseciion.  Be- 
neath the  vessel  lie  the  adductors,  viz.  pectincos,  (}  (the  lower 
end),  adductor  brcvis  (a  small  piece),  adductor  longus,  H,  and 
adductor  magnus,  J,  On  the  outer  side  is  the  vastus  intemna, 
which  separates  the  artery  trom  the  femur.  Inferiorly  the  artery  ^ 
issues  from  that  space  through  the  apertnre  in  the  addnctor  \ 
mfgnuB  muscle. 

The  femora!  vein  is  closely  applied  to  the  artery  througfaont,  J 
and  winds  behind  it  from  the  inner  to  Uie  oul-er  side.  The  super-  I 
ficial  or  internal  saphenous  vein  has  a  position  inside  the  line  of  I 
the  blood  vessel,  but  oftentimes  an  external  branch  of  that  vein  J 
crosses  the  artery  (Plate  xlii.  g). 

The  internal  saphenous  nerve,  13,  runs  with  the  artery  ;  it  is  J 
outside  tliat  vessel  above,  but  inside  below,  and  crosses  beneatlt  I 
the  aponeurosis  over  the  artery. 

Position  and  size  of  the  braruhes.  Most  of  the  unnamed  braDobflB  J 
of  the  femoral  artery  are  small  in  size  and  cntancoos,  and  a: 
at  tolerably  regular  intervals  along  the  tnmk.  Prom  the  begin-  I 
ning  come  three  small  named  branches  (Plate  xui.),  viz.  sn|)erfi-  I 
cial  epigastric,  h,  circmnilex  iliac,  r,  and  pndic,  a.  Two  inches  I 
lower  down  arises  the  large  profunda  trunk,  ^,  for  the  supply  of  I 
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the  thigh.   And  close  to  the  ending  springs  the  small  anastomotic 
artery,  A,  of  the  knee-joint. 

Of  these  branches  the  profunda  is  the  largest ;  and  to  it  the 
term  deep  femoral  has  been  given.  It  arises  commonly  from  the 
second  inch  of  the  femoral  tronk,  varying  much  as  to  its  site 
within  that  limit ;  but  its  origin  takes  often  a  much  wider  range 
as  the  observations  of  Mr.  Qoain  have  demonstrated.*  Thus  it 
may  be  attached  to  the  first  inch  of  the  femoral,  or  even  higher, 
so  as  to  come  from  the  end  of  the  external  iliac.  Or  it  may  leave 
the  parent  vessel  lower  in  the  thigh,  arising  as  &r  as  four  inches 
from  Poupart's  ligament ;  but  in  this  state  of  deviation  its  cir- 
cumflex branches  are  usually  attached  higher  up  and  separately 
to  the  femoral  trunk.  As  the  attachment  of  this  large  vessel 
ranges  then  over  the  upper  four  inches  of  the  femoral  artery  a 
ligature  cannot  be  applied  to  that  part  of  the  vessel  without  the 
prospect  of  subsequent  hsemorrhage. 

Ligature  of  the  femoral.  As  this  vessel,  like  the  artery  of  the 
npper  limb,  is  conveniently  placed  for  the  employment  of  pres- 
sure to  control  the  circulation  of  the  blood,  the  operation  of  tying 
it  with  a  thread  for  the  treatment  of  aneurism  in  the  popliteal 
space  will  be  resorted  to  but  rarely  ;  but  should  snch  a  proceed- 
ing be  required  the  following  directions  may  be  useful  in  its 
execution. 

The  spot  chosen  for  ligature  is  determined  by  the  place  of 
origin  of  the  profrinda,  as  the  surgeon  desires  to  place  the  thread 
on  the  femoral  trunk  beyond  the  large  nutritive  and  anastomotic 
branch.  But  as  the  origin  of  the  profunda  wanders  over  the 
highest  four  inches  of  the  femoral  artery  a  spot  between  four  and 
five  inches  from  Poupart's  ligament,  which  is  marked  thus,  X,  in 
the  Figure,  is  to  be  selected  as  the  most  suitable  for  that  ope- 
ration, even  though  the  vessel  is  not  so  accessible  as  it  would  be 
in  Scarpa's  triangular  space. 

The  position  of  the  femoral  artery  in  the  limb  may  be  ascer- 
tained by  a  line  on  the  surface  from  the  mid  point  between  the 
iliac  crest  and  the  symphysis  pubis  to  the  inner  condyle  of  the 

*  In  the  work  before  referred,  to  on  the  Soxgical  Anatomy  of  the  Arteries. 
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femur,  the  hip  and  knee-jointa  being  slightly  bant  at  tlie  tini<^ 
and  the  tliigii  rotated  out.  This  line  is  to  eerre  botb  a&  tlic 
Btiperficial  and  deep  pnidoa  j  and  if  it  ia  not  accnntelj  taken  and 
Btriutly  kept  some  difficulty  may  be  experienced  in  finding  the 
artery,  as  there  ia  not  any  deep  part  to  guide  to  the  position  of 
the  blood  TCBsel, 

In  excaiting  the  steps  of  the  operation  the  fore  finger  of  tbe 
lefl  hand  is  placed  opposite  the  part  of  the  vossol  to  be  tied,  and 
the  knife  incises  the  integnmonU  for  three  inches,  the  centjv  of 
the  cut  being  marked  by  the  finger ;  and  as  there  may  be  n  largv 
branch  of  the  saphenous  vein  crossing  the  artery  tlie  knife  ahonld 
be  used  cautiously  at  this  stage.  The  fascia  lata  sbonld  next  be 
cut  for  the  same  extent  as  the  skin  and  fat.  Then  the  fibres  of 
the  sartoriuB,  which  arc  inclined  downwards  and  inwards,  will 
appear  in  the  bottom  of  the  wonnd.  This  muscle  is  next  to  be 
reflected  with  care  from  the  artery,  and  to  bo  drawn  to  the  ontcr 
side  of  the  wound ;  and  UDdemeatli  the  spot  occupied  by  the 
sartorius  the  femoral  artery  may  be  recognised  durii^  life  by  ila 
pulsatiou,  and  in  the  dead  body  by  its  colour. 

The  nest  step  is  to  detach  the  artery  from  the  gnironnding 
parts.  For  this  purpose  seize  the  areolar  sheath  with  a  forceps 
and  open  it  with  a  part  of  the  scalpel  at  some  tittle  distance  ih>m 
the  point,  avoiding  if  possible  the  internal  cutaneous  nerve.  The 
sheath  being  atil!  held  in  the  forceps  separate  the  artery  fhom  thia 
and  the  companion  rein  by  a  blunt  instrument,  such  as  a  director 
introduced  through  the  ojicning  in  the  areolar  investment. 

Kaising  the  sheath  with  the  forceps  the  operator  introducea  the 
onenrism  needle  between  the  artery  and  vein  ;  and  then  elevating 
tJie  opposite  side  of  the  sheath,  he  passes  the  instrument  gently 
roimd  the  artery.  Finally  setting  free  the  tliread  from  the 
needle  in  the  nsnal  way,  the  Bni|;eon  ligatures  the  femoral 
trunk  ;  but  in  the  living  body  he  ascertains  beforehand  that  the 
vessel  pulsates  on  compression  with  the  finger,  Gcntleneaa  and 
tact  are  required  in  passing  the  needle,  lest  the  instrument  shoold 
pierce  either  of  the  large  blood  vesseb ;  but  if  the 
needle  is  carried  from  right  to  letl  puncture  of  cither 
likely  to  hapi)en  than  if  it  is  moved  in  the  opposite  direclioo. 
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Should  the  aiteiy  be  depriyed  of  its  aheath  to  a  greater  extent 
than  is  needed  for  the  passage  of  the  aneurism  needle,  it  should 
be  secured  by  two  ligatures— one  at  each  end  of  the  denuded 
part. 

On  reaching  the  arteiy  the  operator  may  find  the  origin  of  the 
profonda  at  that  point;  or  possibly,  though  but  rarely,  the 
femoral  trunk  split  into  two ; — In  each  case  he  would  include 
both  yessels  in  ligatures. 

Usually  the  femoral  vein  is  not  seen  in  the  operation  specified ; 
but  if  it  is  split,  or  if  one  of  its  pieces  crosses  over  the  artery  it 
may  be  in  the  way  of  the  knife  in  opening  the  sheath. 

Branches  of  the  femoral  arUry,  The  first  three  branches  are 
small  and  cutaneous,  and  are  named  superficial  pudic^  epigastric^ 
and  circumflex  iliac:  these  have  been  noticed  with  Plate  XLU. 
Another  superficial  pudic  branch  is  the  following : — 

The  inferior  or  deeper  superficial  pudic  arises  rather  lower  from 
the  femoral  trunk :  it  runs  beneath  the  fascia  lata  and  the  gracilis 
muscle  to  the  inner  side  of  the  thigh,  where  it  ends  in  the  tegu- 
ments of  the  limb  and  scrotum,  and  in  the  labium  pudendi  of  the 
female.  Small  collateral  ofbets  are  fbmished  to  the  muscles  with 
which  it  is  in  contact. 

T^Q  profunda  artery^  g,  arises  about  an  inch  and  a  half  from 
Poupart*s  ligament,  and  descends  in  the  thigh  beneath  the 
femoral  artery,  as  is  shown  in  Plate  xlyii.  It  supplies  large 
nutrient  and  anastomotic  branches  to  the  thigh. 

Cutaneous  and  muscular  branches.  The  small  arteries  to  the 
integuments  which  are  marked  thus,  fi  hare  been  described  in 
page  354.  The  musculari  branches  from  the  femoral  trunk  are 
but  few :  they  enter  the  vastus  intemus,  sartorius,  and  adductor 
longus. 

Hie  anastomoiie  artery^  A,  springs  from  the  end  of  the  femoral, 
and  is  continued  between  the  vastus  intemus  and  the  tendon  of 
the  adductor  magnus  to  the  inner  side  of  the  knee :  here  it 
ramifies  under  the  aponeurotic  investment  of  the  joint,  and 
anastomoses  with  the  other  articular  arteries.  Offsets  are  given 
by  it  to  the  vastus  intemus,  one  crossing  the  lower  end  of  the 
femur  above  the  joint. 
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A  snperficial  branch  of  the  anastomotic,  i,  accompanies  the 
trunk  of  the  fiaphenons  nerve  beneath  the  sartorioB,  and  ends  in 
the  integuments  with  that  norve. 

The/emoral  rein,  k,  is  tlie  companion  to  the  artery,  and  hai 
the  Bame  extent.  Clnselj  united  tlirouf^hont  to  the  arlenr  it 
changes  its  position  to  that  Tesacl  about  the  middle  of  the  thigh, 
for  it  is  on  the  inner  side  above,  but  on  the  outer  side  below. 
Near  Poupart'a  ligament  it  ia  placed  over  the  interval  bettreen 
the  psoas  and  i)eclineu8,  but  farther  in  the  thigh  it  has  connec- 
tions nith  parts  around  like  those  of  the  artery. 

Its  branches  are  similar  for  the  most  part  to  those  of  the 
artery,  bnt  they  have  been  taken  away  in  the  progress  of  Uie 
dissection.  Near  the  top  of  the  thigh  it  receives  in  addition  t)ie 
snperlicial  or  saphenous  vein  ;  and  at  the  same  place  it  is  joined 
by  the  small  vein,  n,  accompanying  the  deeper  of  the  two  super- 
ficial pndic  arteries. 

ANTERIOR  CRURAL  NERVE. 

Tliis  large  nerve  of  the  lambar  plexus  (p.  309)  divides  in 
Scarpa's  triangular  space  into  a  superficial  and  a  deep  set  of 
branehea. 

The  auperjkial  set  conaista  of  internal  cutaneous,  middle  cnto- 
neons,  and  internal  saphenous  ;  but  ae  the  middle  cutaneous  baa 
been  noticed  suihciently  with  Plate  ZLiv.  it  will  not  be  referred 
to  apain. 

The  internal  cutaneoui  nerve,  5,  inclinea  beneath  the  Bartorina 
to  the  inner  side  of  the  thigh,  and  dividca  into  two  parts,  anterior 
and  inner. 

The  anterior  part,  6,  is  delineated  in  Figure  xuv^  and  its 
description  is  given  in  page  353. 

The  inner  part,  7,  descends  along  the  inner  border  of  tlie 
Bartorina  nearly  to  the  knee,  where  it  becomes  a  cutaneous  nerve 
of  the  leg  (Plato  XLiT.).  Near  its  begummg  it  is  joined  by  an 
offset  from  the  obturator,  15  ;  and  lower  down  (occasionally)  by 
a  branch,  8,  from  the  internal  saphenous.    See  also  p.  353. 

The  internal  eaphenotia  nsrve,  13,  courses  beneath  the  sartorins, 
and  at  tJie  insertion  of  that  muscle  becomes  cutaneous  below  the 
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knee  :  it  is  then  continned  through  the  leg  to  the  foot.  For  two- 
thirds  of  its  extent  in  the  thigh  it  accompanies  the  femoral  yesscls, 
crossing  over  them  from  the  outer  to  the  inner  side,  and  lying 
under  the  aponeurotic  layer  over  them  ;  but  beyond  the  opening 
in  the  adductor  magnus  the  superficial  branch,  i,  of  the  anasto- 
motic artery  runs  with  it. 

One  or  two  branches  are  furnished  by  the  nerve : — an  occasional 
offset,  8,  communicates  with  the  internal  cutaneous  nerve  ;  and  a 
large  patellar  branch,  14,  pierces  the  sartorius  to  ramify  in  the 
teguments  over  the  knee  (p.  853). 

The  deep  set  of  branches  of  the  anterior  crural  are  frimished  to 
muscles ;  they  supply  the  extensors  of  the  knee-joint,  and  the 
sartorius  and  pectineus. 

The  branch  to  the  sartorius,  8,  has  been  separated  from  its 
muscle :  oftentimes  an  offset  of  the  middle  cutaneous  enters  the 
sartorius. 

The  nerve  to  the  rectus,  9,  has  been  cut  through  as  it  pene- 
trates the  muscular  fibres. 

The  nerve  to  the  vastus  intemus,  11,  pierces  the  fleshy  fibres 
about  the  middle  of  the  thigh.  As  it  is  about  to  enter  it  gives  a 
slender  articular  branch,  12,  to  the  knee-joint,  which  runs  on  the 
surface  of  the  vastus,  covered  at  places  by  some  fleshy  fibres,  and 
accompanies  lower  down  the  anastomotic  artery  to  the  joint.  In 
this  body  a  second  articular  branch  issues  from  the  flesliy  fibres 
nearer  the  knee. 

The  nerve  to  the  vastus  extemus,  10,  will  be  described  vrith  the 
following  Plate. 

The  nerves  to  the  pectineus,  2,  one  or  two  in  number,  arise 
higher  than  the  rest,  and  cross  beneath  the  femoral  vessels  to  be 
distributed  to  their  muscle :  for  their  ending,  see  Plate  ZLVi. 

Obturaior  nerve^  15.  A  small  part  of  this  nerve  is  included  in 
the  dissection,  but  its  distribution  is  visible  in  Plate  xlyu.,  vdth 
which  it  will  be  described. 


DESCRIPTION  OF  PUTE  XLVI. 


This  Illustration  shows  the  dissection  of  the  deep  mnscles  of 
the  fore  and  onter  parts  of  the  thigh,  with  their  vessels  and 
nerves. 

The  thigh  having  been  prepared  for  the  drawing  of  the  pre- 
ceding Figure,  the  dissection  for  this  Plate  will  be  completed  by 
cutting  through  the  rectus  muscle,  and  removing  the  fet  fix)m  the 
branches  of  the  external  circumflex  artery  and  anterior  crural 
nerve.  With  the  handle  of  the  scalpel  the  outer  vastus,  L,  may 
be  separated  above  from  the  inner  vastus,  P,  where  vessels  and 
nerves  intervene ;  and  the  thin  aponeurosis,  0,  which  is  con- 
tinued from  their  common  tendon  over  the  knee-joint,  may  be  cut 
through  and  raised  to  the  sides  of  the  knee.  All  the  fascia  lata 
on  the  outer  part  of  the  thigh  is  to  be  removed,  except  a  narrow 
slip  with  the  insertion  of  the  tensor  vaginas  femoris. 

MUSCLES  OF  THE  FRONT  OF  THE  THIGH. 

The  chief  fleshy  mass  on  the  front  of  the  femur  is  formed  by 
the  three  parts  or  heads  of  the  extensor  of  the  knee-joint ;  but  at 
the  upper  and  outer  parts  of  the  thigh  are  the  small  tensor 
vaginae  femoris,  and  the  gluteal  muscles. 


A.  Sartorins,  cut. 
6.  Gluteus  medlus. 

C.  Tensor  vaginee  femoria. 

D.  Iliacus. 

£.  Rectus  femoris,  cut 

F.  Vastus  iutcraus. 

G.  Pectineus. 

H.  Adductor  longus. 


K.  Adductor  breyis. 

L.  Vastus  eztemus. 

M.  Gluteus  minimus. 

N.  Ligamentum  patellse. 

0.  Expansion  from  the  extensor 

tendon  of  the  knee. 
P.  Tendon  of  the  extensor  cruris. 


The  tensor  vagina  femoris,  G,  is  a  small  muscle,  which  is 
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attached  by  one  end  to  bone,  and  by  the  other  to  the  fascia  lata. 
It  takes  origin  from  the  npper  iliac  spinous  process,  from  the 
contiguous  part  of  the  iliac  crest,  and  from  half  the  notch  between 
the  two  iliac  spinous  processes  ;  reaching  downwards  at  the  outer 
side  of  the  thigh,  it  is  inserted  into  the  fascia  lata  where  the 
upper  and  middle  thirds  meet. 

The  muscle  is  incased  in  strong  fascia,  and  is  placed  between 
the  gluteus  medius,  B,  behind,  and  the  sartorius.  A,  and  rectus, 
E,  in  front.  Underneath  it  lies  the  upper  part  of  the  vastus 
extemus,  L,  and  the  ascending  branches,/,  of  the  external  cir- 
cumflex artery.  A  small  nerre,  1,  and  arterial  offsets  enter  the 
under  surface. 

The  muscle  can  abduct  the  thigh  from  the  other  limb,  and 
make  tense  the  fascia,  deriving  from  this  circumstance  the  name 
tensor  of  the  fascia  lata.  After  the  thigh  has  been  rotated  out 
the  muscle  will  act  as  an  internal  rotator  of  the  femur. 

The  extensor  of  the  knee  (triceps  extensor  cruris)  consists  of 
three  separate  parts  or  heads,  viz.  rectus  femoris,  E,  vastus 
intemus,  F,  and  vastus  extemus,  L,  which  are  united  below  in  a 
common  tendon. 

Hsctus  femoriSy  E  (Plate  XLV.).  This  spindle-shaped  muscle 
forms  the  middle  or  long  head  of  the  extensor.  It  arises  from 
the  hip-bone  by  two  tendinous  pieces : — one  is  attached  to  the 
anterior  inferior  iliac  spinous  process  ;  and  the  other,  longer  and 
wider,  is  fixed  to  the  depression  above  the  acetabulum.  Inferiorly 
the  muscle  becomes  tendinous,  and  blends  in  a  common  tendon  of 
insertion,  P,  with  the  other  two  heads  of  the  extensor. 

The  rectus  is  superficial  except  above,  where  it  is  covered  by 
the  sartorius,  the  iliacus,  D,  and  the  gluteus  minimus,  M.  It 
conceals  branches  of  the  external  circumflex  artery,  a,  and  anterior 
orural  nerve,  2.  Some  of  the  fleshy  fibres  run  from  a  central 
tendon  to  the  sides,  like  the  feather  of  a  quill,  producing  the 
arrangement  called  penniform. 

The  vastus  extemus,  L,  or  outer  head  of  the  extensor,  arises 
from  the  upper  half  of  the  femur  by  a  piece  from  half  an  inch  to 
an  inch  thick,  being  attached  opposite,  and  to  the  following  points 
of  the  bone,  viz.  outer  part  of  the  neck,  all  the  root  of  the  great 
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trochanter,  the  line  leading  from  the  trochanter  to  the  linea  I 

aspera,  the  npper  half  or  more  of  the  Unea  nspera,  and  t)ie  contj- 
guous  external  intermuscular  seiitum."  For  the  most  part  t«idi- 
noUB  aboTe  it  becomea  fleshy  lower  down,  and  the  fibres  end  infe- 
riorly  in  t!ie  common  tendon  of  inaertion,  some  of  the  snperficial 
joining  the  rectus  tendon. 

The  upper  port  of  the  mnscle  is  overlaid  by  the  rectus  and  I 
tensor  va^nm  femoris.  Beneath  this  vastus  lie  the  inner  vaetus  I 
in  part,  and  branches  of  the  esteniai  circumflex  art«ry  and 
anterior  i,Tural  nerve.  Its  lower  tendon  occupies  the  nnder  j 
surface,  and  extends  npwards  along  the  anterior  or  free  edge  of  j 
the  muscle. 

The  vastus  intermix,  F,  constitutes  the  inner  or  large  head  of  | 
the  extensor.    It  arises  from  the  shall  of  the  femur  eicept  at  the  ( 
linca  aspera  and  at  tlie  suriaces  behind  included  hy  the  lines  pro-   | 
longet!  from  that  ridge  of  bone  to  the  trochanters  in  one  direction   i 
and  the  condylea  in  the  other.f    Necessarily  the  fibres  cannot  be   l 
fixed  where  the  outer  vastus  takes  origin ;  and  Uiey  are  absent 
from  the  ends  of  the  femur,  for  they  reach  upwards  only  to  the 
anterior  intertrochanteric  lino,  and  cease  below  near  the  articular 
surface  of  the  knee-joint. 

Moat  of  the  fleshy  fibres  are  received  on  a  superficial  apo-  | 
neurosis,  which  unites  with  the  other  heads  in  the  common  tendon  , 
of  iuBcrtion,  whilst  eomo  superficial  flbrca  terminate  on  the  i 
tendon  of  the  rectus. 

The  upper  part  of  the  muscle  is  deeply  placed  beneath  the  i 
rectus  and  sartorius,  and  vessels  and  nerves  (Plate  xlt.).    Alon^  j 
the  inner  side  lie  the  flexors  and  adductors  of  the  hip-joint  and 
the  large  blood  vessels  of  the  limb.    Towards  the  knee  the  mnscle  ' 


•  The  origin  of  the  niuaole  here  specified  is  that  given  by  CrnvelQiier  aad 
Theile,  uid  is  not  so  extensive  u  thai  assigned  lo  it  in  Englitli  an>toitiiual 
works  :  it  reeemblrs  clouily  the  attiickuieut  of  the  out«r  bead  of  the  triceps 
txtinsor  hrachii. 

+  Tlii»  mass  is  descrihed  commonly  he  consiBtiag  of  tiro  maccleE,  vi 
inlernns  and  orurenB.  Naturnlly  there  is  not  any  separation  betwe«D  tha  I 
two  on  the  eurlsce ;  and  if  u  diviiioD  is  draired  the  moss  is  to  be  cat  thmigh  ] 
lougitndinally  where  the  anterior  and  inner  surfoceEof  the  femur  join. 
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becomes  prominent  and  makes  a  larger  snrface-swelling  than  the 
yastns  extemns  on  the  outer  side. 

Common  tendon  of  the  extensor^  P.  Above  the  joint  it  is  formed 
by  the  union  of  the  tendons  of  the  three  heads  ;  and  it  is  con- 
tinued over  the  knee-joint,  diminishing  in  width,  to  be  inserted 
into  the  tubercle  of  the  tibia,  and  into  an  inch  of  the  bone  below : 
between  the  prominence  of  the  tubercle  and  the  tendon  is  a  small 
bursa.  Contained  in  the  tendon  is  the  patella,  N,  which  com- 
pletely divides  it  into  an  upper  and  a  lower  part : — The  upper 
wide  part  intervenes  between  the  fleshy  fibres  and  the  base  of  the 
patella ;  and  the  lower,  narrower  part,  called  oftentimes  ligament 
of  the  patella,  fixes  the  apex  of  that  bone  to  the  tibia.  A  very 
thin  layer  of  tendinous  fibres  passes  over  the  cutaneous  surface  of 
the  patella. 

An  aponeurotic  expansion,  0,  is  prolonged  from  the  upper  part 
of  the  tendon  over  the  patella  and  the  knee-joint,  and  is  fixed 
into  the  bones  of  the  leg.  On  the  knee  it  unites  with  the  fascia 
lata,  and  with  prolongations  from  the  lateral  flexors  to  form  a 
capsule  for  the  knee-joint. 

Subcrureua,  Under  the  extensor  for  the  lower  fourth  of  the 
femur  lie  some  scattered  fleshy  fibres,  arranged  ^quently  in  an 
outer  and  an  inner  fasciculus,  which  are  inserted  inferiorly  into 
the  synovial  membrane  of  the  knee-joint. 

Actiofi  of  Ihe  extensor.  The  use  of  the  muscle  will  vary  with 
the  fixed  or  moveable  condition  of  the  bones  of  the  limb  to  which 
it  is  attached.  If  the  tibia  is  free  to  be  moved  all  three  heads 
will  advance  this  bone  on  the  articular  surfaces  of  the  femur,  and 
so  extend  the  knee-joint.  Should  the  tibia  be  immoveable,  as 
in  rising  from  a  stooping  posture,  or  in  walking,  the  femur  and 
pelvis  will  be  brought  forwards  over  it.  By  the  continued  con- 
traction of  the  muscles  after  those  bones  are  in  a  straight  line  the 
body  will  be  supported  in  standing  by  the  action  of  the  rectus  on 
the  pelvis,  and  of  the  two  vast!  on  the  femur. 

The  fibres  of  the  subcrureus  draw  upwards  the  synovial 
membrane  of  the  knee-joint  as  the  tibia  and  femur  come  into  a 
straight  line  in  extension;  and  they  are  supposed  to  remove  that 
membrane  out  of  the  way  of  pressure  by  the  patella. 
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VESSEI^  OF  THE  FEONT  OF  THE  THIGH. 

The  vessel  supplying  the  extensor  muscle  of  the  knee  is  the 
external  circumflex  branch  of  the  profunda  artery  with  its  vein. 


a.  Femoral  artery. 

b.  Circumflex  iliac  artery. 

c.  Epigastric  artery. 

d.  lYofonda  artery. 

e.  External  clrciimflex  artery. 


/.    Ascending  branch  of  circomflex. 
g.  Descending  branch. 
7l  Transverse  branch, 
i.   Femoral  vein. 


The  profunda  artery,  d,  runs  beneath  the  femoral  trunk,  and 
distributes  large  branches  in  the  thigh :  of  these  the  only  one 
included  in  this  Illustration  is  the  external  circumflex. 

The  external  circumflex  artery,  e,  is  the  largest  branch  of  the 
profunda,  and  springs  near  the  beginning  of  that  trunk :  destined 
for  the  outer  part  of  the  thigh  it  divides  into  three  chief  pieces 
amongst  the  branches  of  the  anterior  crural  nerve. 

The  ascending  branch,/  passes  under  the  sartorius,  rectus,  and 
tensor  vaginae  femoris  to  the  back  of  the  hip-bone,  where  it 
supplies  the  gluteal  muscles,  and  anastomoses  with  the  gluteal 
artery :  it  furnishes  nutritive  branches  to  the  muscles  by  which  it 
passes. 

The  descending  branch,  g,  is  the  largest  of  the  three  pieces, 
and  divides  into  ofiPsets  which  enter  the  deep  heads  of  the  extensor. 
One  branch  courses  over  the  surface  of  the  vastus  extemus  to  the 
knee-joint  with  a  small  nerve. 

The  transverse  branch,  A,  divided  into  two  or  more  ofi^ts, 
enters  beneath  the  vastus  extemus,  and  piercing  that  muscle 
anastomoses  with  the  arteries  on  the  back  of  the  thigh. 

The  external  circumflex  vein  (Plate  XLV.  o)  has  the  same  general 
distribution  as  the  artery,  and  joins  the  profunda  vein. 

NERVES  OF  THE  FRONT  OF  THE  THIGH. 

Two  nerves,  viz.  a  branch  of  the  gluteal,  and  the  anterior 
crural,  are  supplied  to  the  muscles  described  in  this  Plate. 


1.  Nerve  to  tensor  vaginae  femoris. 

2.  Anterior  crural  nerve. 

8.  Branches  to  sartorios  and  rectus, 

cut 
4.  Nerve  to  vastus  extemxLs. 


5.  Upper  nerve  to  vastus  intemufl. 

6.  Lower  nerve  to  vastuA  intemna 

7.  Internal  saphenous. 

8.  Nerves  to  the  pectinens. 
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Ending  of  mqmrior  gluteal  nerve,  1.  This  gluteal  nerre  is 
distributed  nearly  altogether  to  the  two  smaller  gluteal  muscles, 
and  it  ends  anteriorly,  as  here  seen,  in  the  tensor  of  the  fascia 
lata.    A  branch  of  the  gluteal  artery  accompanies  the  nerve. 

Anterior  crural  nerve,  2.  The  deep  or  muscular  branches  of 
this  nerre  are  furnished  to  the  triceps  extensor,  the  sartorius,  and 
to  one  other  muscle,  the  pectineus. 

Branches  to  rectus  and  sartorius,  3,  3.  Each  enters  its  muscle 
at  the  upper  part ;  they  were  cut  when  the  muscles  were  removed. 

Branch  to  the  vastus  extemus,  4.  This  is  a  large  nerve,  which 
enters  the  muscle  above  the  middle :  fi*om  it  a  slender  articular 
offset  is  prolonged  on  the  surface  of  the  muscle,  with  a  superficial 
artery,  to  the  capsule  of  the  knee-joint,  which  it  pierces. 

The  branches  to  the  vastus  intemus  are  two  in  number.  The 
upper  one,  5,  is  supplied  to  the  fleshy  fibres  of  that  part  named 
crureus ;  and  the  lower  branch,  6,  which  is  figured  in  the  pre- 
ceding Plate,  belongs  to  the  inner  part  of  the  vastus  intemus  and 
the  inner  side  of  the  knee-joint. 

Nerve  to  the  pectineus,  8.  This  branch  separates  from  the 
trunk  of  the  anterior  crural  near  Poupart's  ligament,  and  passes 
beneath  the  femoral  vessels  to  enter  the  pectineus  on  the  super- 
ficial surface.    Oftentimes  there  are  two  nerves  instead  of  one. 


DESCRIPTION  OF  PLATE  XLTII. 


In  this  Illustration  the  dissection  of  the  deeper  adductor 
muscles,  with  the  profunda  artery  and  obturator  nerve,  is 
exhibited. 

The  superficial  adductors  having  been  laid  bare  as  in  Plate  XLV., 
the  pectineus  and  adductor  longus  are  to  be  cut  through ;  and 
after  removing  the  greater  part  of  each  of  those  muscles,  the 
deeper  adductors,  and  the  ramifications  of  the  profnnda  artery 
and  obturator  nerve  are  to  be  cleaned. 

B  B  2 
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ADDUCTOR  MUSCLES  OF  THE  HIP-JOINT. 

This  group  of  muscles  occupies  the  space  between  the  pelvis 
and  the  femur,  and  consists  of  three  adductors,  with  the  pectineua 
and  gracilis:  two  of  the  muscles,  yiz.  pectineus  and  adductor 
longus,  are  represented  in  Plate  xlv. 


A.  Sartorius. 

B.  Psoas  muscle. 

C.  Tensor  vagince  femoris. 

D.  Iliacos. 

£.  Rectus  femoris,  cot. 

F.  Vastus  interaus. 

G.  Pectineus,  cut 

H.  Adductor  longus,  cut. 


I.    Gracilis. 

J.    Adductor  magniis. 

K.  Adductor  brevis. 

L.  Vastus  extemus. 

BC.  Semi-membranosna 

N.  Obturator  extemus. 

0.  Semi-tendinosus. 

P .  Internal  lateral  ligament  of  knee. 


The  pectinms  (6,  Plate  xlv.)  is  the  smallest  arid  highest  of  the 
muscles  in  the  adductor  group.  It  has  a  fleshy  origin  from  the 
ilio-pectineal  line  of  the  hip-bone,  and  from  the  smooth  triangular 
surface  in  front  of  that  line ;  its  fibres  descend  and  are  inserted 
by  means  of  a  thin  tendon,  about  two  inches  wide,  behind  the 
small  trochanter  of  the  femur,  and  into  the  upper  part  of  the 
line  leading  from  the  linea  aspera  to  that  prominence. 

The  muscle  is  in  contact  with  the  fascia,  and  forms  part  of  the 
inner  boandary  of  Scarpa's  space.  Beneath  it  lie  the  obturator 
and  adductor  brevis  muscles,  with  part  of  the  obturator  nerve. 
Along  the  upper  border  is  placed  the  psoas  with  the  external 
circumflex  vessels ;  and  aloog  the  lower  is  the  adductor  longus. 

The  pectineus  will  adduct  and  raise  the  femur  if  this  bone  is 
not  fixed;  and  it  will  take  part  with  the  rest  of  its  group  in 
projecting  forwards  the  thigh  in  walking.  When  the  femur  is 
immoveable,  as  in  standing,  it  will  assist  in  balancing,  or  drawing 
forwards  the  pelvis. 

The  addiicior  longus  (H,  Plate  xlv.)  is  situate  on  the  same  level 
as  the  pectineus,  but  between  this  and  the  gracilis :  it  is  narrow 
at  its  origin  from  the  pelvis,  but  becomes  wider  below.  Its  upper 
tendon,  about  as  large  as  the  end  of  the  finger,  is  fixed  to  the 
front  of  the  pubic  part  of  the  hip-bone,  just  below  the  angle 
formed  by  the  symphysis  and  the  pubic  crest;  and  the  lower 
tendinous  end  is  inserted  into  the  inner  lip  of  the  linea  aspera. 
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Partly  subfascial  this  addactor  is  covered  near  the  femnr  by  the 
sartorins  and  the  femoral  vessels:  by  the  opposite  surface  it 
touches  the  adductor  brevis  and  magnus,  and  the  profunda  vessels 
and  part  of  the  obturator  nerve. 

The  muscle  assists  in  bringing  forwards  the  femur  in  walking  i 
and  carrying  that  bone  towards  its  fellow,  it  will  be  chiefly  instru- 
mental in  crossing  the  thighs.  If  the  femur  is  fixed,  as  in 
standing,  the  muscle  balances  with  others  the  pelvis  on  the  limb. 

The  gracilis,  I,  is  a  thin  tapering  muscle,  which  reaches  from 
the  pelvis  to  the  tibia.  It  arises  by  a  thin  tendon,  from  two  and 
a  half  to  three  inches  wide,  along  the  lower  border  of  the  hip- 
bone, and  reaches  upwards  half  way  along  the  symphysis.  At 
the  lower  third  of  the  thigh  it  ends  in  a  rounded  tendon,  and  is 
inserted  into  the  inner  surface  of  the  tibia,  beneath  the  sartorius, 
A9  but  nearer  the  knee  than  the  semi-tendinosus,  0,  which  it 
resembles  in  size  and  form. 

The  muscle  is  superficial,  and  its  connections  are  better  illus- 
trated in  Plate  xliv.  It  lies  against  the  adductor  brevis  and 
magnus  as  far  as  the  lower  third  of  the  thigh,  and  thence  against 
the  semi-membranosus  as  it  bounds  internally  the  popliteal  space. 
Near  its  insertion  it  is  placed  on  the  internal  lateral  ligament  of 
the  knee-joint,  a  bursa  intervening ;  and  gives  an  expansion  to 
join  the  fisu^cia  of  the  leg. 

With  the  limb  free  to  move  the  gracilis  will  draw  the  femur 
towards  the  other  thigh,  especially  after  abduction  of  it.  If  the 
tibia  is  not  fixed  the  muscle  will  bend  and  rotate  inwards  the 
knee-joint ;  and  when  the  tibia  cannot  be  moved  the  muscle  will 
act  on  the  pelvis,  like  the  rest  of  the  group. 

Adductor  hrevis,  E.  Deeper  placed  than  the  muscles  before 
described,  it  arises  beneath  the  adductor  longus  from  the  fore 
part  of  the  os  innominatum,  where  it  is  attached  outside  the 
gracilis  for  a  distance  of  two  inches.  The  muscle  widens  below, 
and  is  inserted  into  the  femur  behind  the  pectineus,  and  into  the 
line  prolonged  from  the  linea  aspera. 

It  is  concealed  above  by  the  pectineus  and  adductor  longus, 
but  as  these  separate  from  each  other  below  they  leave  a  large 
part  of  the  muscle  uncovered :  near  its  origin  it  is  crossed  by  the 
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Huperficial  part  of  the  obturator  nerve,  nnd  al  ita  ineertioD  by  the 
prof[mda  vessels.  The  posterior  surface  rests  on  the  addni^uir 
niagnns,  and  on  the  deep  piece  of  the  obtorator  Dcrvc  aud  the 
accompanying  vcBsela,  Its  upper  border  touchea  Uie  obturator 
and  psoas  musclea  with  the  internal  circumflex  vessels. 

Its  action  is  similar  to  that  of  the  pectineus  and  &ddnct«r 
longus ;  for  it  engages  in  adduction  of  the  femur  ;  in  the  projec- 
ti«i  forwards  of  that  bone  in  walking ;  and  in  supporting  the 
pelvis  in  standing. 

The  aMuelor  nuiffnu.i,  J,  is  the  largest  muscle  in  the  group  of 
adductors,  and  is  wide  and  fleshy  above,  but  narrow  and  tendinous 
below.  It  takes  origin  along  the  lower  border  of  the  hip-bone 
between  the  symphysis  and  the  ischial  tuberosity.  Froni  the 
pelvis  the  fibres  diverge  to  a  wide  insertion  into  tlie  femur,  after 
this  manner : — The  anterior  and  upper  fibrcB  are  fixed  to  the  line 
continued  From  the  gi-cat  trochanter  to  the  Unea  aspera,  to  the 
linea  aBpera  itself,  and  for  about  an  inch  to  the  ridge  leading 
itora  that  crest  of  bone  to  tlie  inner  condyle  ;  whilst  the  hinder 
and  lower  fibres  end  in  a  strong  tendon,  and  are  attached  by  it  to 
the  inner  condyle  and  the  inner  condyloid  ridge. 

This  large  adductor  forms  a  triongalar  partition  between  the 
other  adductor  ranscles  and  the  hamstrings.  Its  upper  border 
touches  the  obturator  extemus,  and  the  lower  is  overUid  by  the 
gracilis  and  sartoriug.  Near  the  femur  the  profunda  vessels  lie 
on  it ;  and  the  muscle,  united  with  the  other  adductors,  is  pierced 
by  the  perforating  branches  of  those  Teasels.  At  the  lower  third 
of  the  thigh  the  adductor  transmits  the  Ibmonil  artery  through 
an  aperture,  Q,  which  is  tendinona  on  the  anterior  and  fleshy  on 
the  posterior  surface. 

This  muscle  acts  jKiwerfally  as  an  adductor  of  the  thigh,  espe- 
cially if  the  limb  is  in  a  state  of  abduction,  as  in  riding.  When 
the  limb  is  behind  the  trunk  in  walking  the  great  adductor  will 
bring  it  forwards ;  but  it  does  not  flex  the  hip-joint,  like  the 
other  adductors.  In  standing  it  will  prop  the  pelvis  with  ita 
companions. 

Psoas  and  Uia(His.  These  muscles  are  separate  at  their  origin 
in  tlie  abdomen  (p.  29G),  but  are  united  near  their  attachment  to 
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the  femnr.  The  psoas,  B,  becomes  tendinous  below,  and  is 
inserted  into  the  small  trochanter  of  the  femnr.  The  iliacns,  D, 
joins  by  some  fleshy  fibres  the  outer  part  of  the  psoas  tendon,  but 
the  rest  is  continued  to  the  femur,  and  is  inserted  into  a  special 
surface  in  front  of,  and  below  the  small  trochanter. 

The  two  muscles  cover  the  hip-joint,  and  the  front  of  the  hip- 
bone between  the  iliac  crest  and  the  ilio-pubic  eminence  :  a  large 
bursa  separates  the  psoas  from  the  joint ;  and  a  smaller  one  inter- 
venes between  the  iliacus  and  the  anterior  margin  of  the  bone. 
On  the  psoas-  lies  the  femoral  artery;  and  between  the  two 
muscles  the  anterior  crural  nerve  is  imbedded.  Internally  are 
placed  the  adductor  muscles  with  the  internal  circumflex  vessels  ; 
and  externally,  are  the  tensor  fascias  latae,  and  the  extensor  of  the 
knee-joint,  with  branches  of  the  external  circumflex  vessels. 

These  muscles  flex  the  hip-joint,  and  advance  the  femur  in 
front  of  the  trunk  in  making  a  step.  After  the  joint  is  flexed, 
they  bring  forwards  the  small  trochanter,  and  so  rotate  out  the 
femur :  their  action  on  the  spinal  column  is  given  before  in 
p.  296. 

Obturator  extemtiSf  N.  The  origin  of  the  muscle  appears  with 
the  adductors,  and  the  insertion  with  the  muscles  of  the  buttock. 
It  arises  from  the  outer  surface  of  the  anterior  half  of  the  obtu- 
rator membrane,  and  from  the  contiguous  part  of  the  hip-bone ; 
and  its  tendon,  which  is  directed  backwards  below  the  hip-joint^ 
is  inserted  into  the  pit  at  the  root  of  the  great  trochanter. 

The  muscle  acts  as  an  external  rotator  when  the  femur  hangs 
and  is  free  to  move ;  but  its  friller  action  on  that  bone  and  the 
pelvis  will  be  more  specially  detailed  with  the  anatomy  of  the 
external  rotators. 


PROFUNDA  VESSELS  OF  THE  THIGH. 

The  large  profhnda  artery  is  the  chief  nutritive  vessel  of  the 
thigh  ;  and  it  maintains  anastomoses  with  arteries  of  the  buttock 
and  leg  after  the  femoral  trunk  has  been  rendered  impervious  to 
the  blood  by  ligature  or  other  cause. 
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a.  Femoral  artery. 

b.  Circumflex  iliac  branch. 

c.  Epigastric  branch. 

d.  Profunda,  or  deep  femoral. 

e.  External  circumflex  branch. 

f.  Internal  circumflex  branch. 

g.  Muscular  branch  of  circumflex. 


h.  First  perforating  artery. 

t.    Second  perforating. 

j.   Third  perforating. 

k.  Continuation    of    profdndB,    or 

fourth  perforating. 
I,  Anastomotic  branch. 


The  profunda  artery,  d,  arises  from  the  femoral  trunk  abont 
one  inch  and  a  half  from  Ponpart's  ligament ;  and  it  is  called 
sometimes  deep  femoral  from  its  position  to  the  parent  tnink. 
It  courses  on  the  inner  side  of  the  femur  parallel  to,  but  beneath 
the  femoral  trunk,  as  far  as  the  lower  third  of  the  thigh,  where  a 
fine  branch  continues  it  onwards  to  the  back  of  the  limb.  It  has 
the  following  connections  with  muscles  : — At  first  it  rests  on  the 
iliacus,  and  appears  external  to  the  femoral  artery  in  Scarpa's 
triangular  space  ;  then  it  is  directed  down  and  in  under  the 
femoral  vessels,  lying  over  the  pectineus  and  adductor  brevis ; 
finally  it  enters  beneath  the  adductor  longus,  and  ends  in  a  small 
perforating  branch  to  the  back  of  the  tbigh.  Its  named  o£&ets 
are  two  circumflex,  and  four  perforating ;  but  it  ftunishes  also 
large  unnamed  muscular  and  anastomotic  branches. 

Circumflex  branches.  Two  in  number,  they  wind  backwards, 
one  inside  and  the  other  outside  the  femur,  like  the  corresponding 
arteries  in  the  upper  limb,  and  communicate  at  the  back  of  the 
thigh. 

The  external  circtimflex,  e,  is  consumed  chiefly  in  the  extensor 
muscle  of  the  knee-joint  (p.  370),  and  its  ramifications  are  dis- 
played in  Plates  XLVi.  and  ui. 

The  internal  circumflex,/,  bends  back  between  the  psoas,  B,  on 
the  one  side,  and  the  pectineus  and  adductor  brevis,  6  and  K,  on 
the  other,  and  divides  opposite  the  small  trochanter  into  two 
terminal  pieces — an  ascending  to  the  buttock,  and  a  transverse  to 
the  back  of  the  thigh  (Plate  l.). 

In  this  course  it  furnishes  an  articular  branch  to  the  hip-joint, 
and  muscular  offsets  to  the  obturator  extemus  and  the  adductors  : 
the  largest  of  these,  g,  passes  beneath  the  adductor  brevis,  supply- 
ing it  and  the  adductor  magnus,  and  accompanies  the  deep  part 
of  the  obturator  nerve. 
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Perforating  arteries.  Four  in  nnmber,  they  pierce  the  aponeu- 
roses of  the  adductor  muscles,  close  to  the  femur,  and  are  named 
first,  second,  &c.  After  reaching  the  back  of  the  thigh  they 
supply  muscular  offsets  to  the  biceps,  and  then  turn  round  the 
femur  on  the  outside  to  end  in  the  vastus  extemus.  See 
Plate  Lii. 

The  first  perforating,  A,  arises  opposite  the  lower  border  of 
the  pectineus  muscle,  and  perforates  the  adductors  brevis  and 


magnus. 


The  second  perforating,  s  leaves  the  trunk  half  way  down  the 
adductor  brevis,  and  passes  through  the  same  adductors  as  the 
preceding  branch  :  it  gives  an  offset  to  the  shaft  of  the  femur. 

The  third  perforating,  j,  springs  from  the  profunda  at  the  lower 
border  of  the  adductor  bre?is,  and  is  transmitted  through  the 
adductor  magnus  to  its  destination. 

The  continuation  of  the  profunda  or  th^  fourth  perforating,  *, 
pierces  the  great  adductor  muscle  near  the  opening  for  the 
femoral  artery. 

Muscular  branches  of  the  profunda  enter  the  adductors ;  but 
the  largest,  three  or  four  in  number,  pass  through  the  adductor 
magnus  to  end  in  the  hamstring  muscles  behind,  where  they 
maintain  a  chain  of  anastomoses  at  the  back  of  the  thigh 
(Plate  LII.). 

The  profunda  vein  accompanies  the  artery  of  the  same  name, 
and  ends  above  in  the  femoral  vein.  In  this  course  it  is  super- 
ficial to  its  artery,  and  is  situate  between  the  trunks  of  the 
femoral  and  profunda  arteries. 

NERVES  OF  THE  FRONT  OF  THE  THIGH. 


Two  nerves  are  included  in  this  dissection,  viz.  the  anterior 
crural,  and  the  obturator ;  the  first  nerve  and  its  branches  are 
marked  by  the  same  numbers  as  in  the  preceding  Figure. 


1.  Anterior  and  middle  cutaneous 

of  the  thigh,  cut 

2.  Trunk  of  the  anterior  crural. 


8.  Nerve  of  the  rectus,  cut. 

4.  Nerve  to  the  vastus  extemus. 

5.  Upper  nerve  to  vastus  iutemus. 
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6.  Lower  norve  to  vastos  intemus. 

7.  Internal  saphenous  nerve. 

8.  Patellar  branch  of  saphenous. 

9.  Accessory  obturator  nerve. 

10.  Superficial  part  of  the  obturator. 

11.  Piece  to  the  femoral  artery. 


12.  Piece    to    join    th«    internal 

cutaneoufl. 

13.  Deep  part  of  the  obturator. 

14.  Articular  branch  of  the  obtura- 

tor to  the  knee-joint. 


Anterior  crural  nerve,  2.  The  view  of  the  nerve  in  this  Plato 
is  very  similar  to  that  in  the  preceding  Fignre :  its  description  has 
been  given  at  p.  264. 

The  obturator  nerve  ramifies  amongst  the  adductor  mnscles. 
Beginning  in  the  lumbar  plexus  (p.  309),  it  leaves  the  pelvis 
through  the  aperture  in  the  upper  part  of  the  thyroid  foramen, 
and  divides  into  two  pieces,  superficial  and  deep,  as  it  escapes 
from  the  cavity.  It  is  especially  the  nerve  of  the  adductors  ;  for 
it  supplies  all  the  muscles  of  the  group  except  the  pectineus,  and 
it  furnishes  offsets  also  to  one  external  rotator  of  the  hip,  viz. 
the  obturator  extemus. 

The  superficial  jpaHy  10,  ends  on  the  femoral  artery  ;  and  it  is 
directed  to  its  vessel  over  the  adductor  brevis,  but  beneath  the 
pectineus  and  adductor  longus.*  It  furnishes  branches  to  the 
adductor  brevis,  longus,  and  magnus,  and  to  the  gracilis ;  and  it 
communicates  by  the  offset,  12,  with  the  internal  cutaneous 
nerve. 

Before  this  part  of  the  obturator  nerve  reaches  the  thigh  it 
gives  an  articular  branch  to  the  hip-joint ;  and  beneath  the 
pectineus  it  is  joined  (sometimes)  by  a  communicating  of&et  of 
the  accessory  obturator  nerve,  9. 

The  deep  part  of  the  nerve,  13,  pierces  the  fibres  of  the  external 
obturator  muscle,  and  is  continued  into  the  thigh  beneath  the 
adductor  brevis,  furnishing  branches  to  this  muscle  and  the 
adductor  magnus  ;  and  from  the  ending  a  long  slender  articular 
filament  is  continued  through  the  adductor  magnus,  near  the 
opening  for  the  femoral  vessels,  to  supply  the  popliteal  artery 


*  In  this  figure  the  nerve  appears  to  cross  over  the  ad.  longus,  bat  this  is 
occasioned  by  the  muscle  being  cut,  and  the  nerve  being  displaced;  its 
natural  position  to  that  muscle  is  given  in  Plate  XLV. 
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and  the  knee-joint  (Plate  lii.).    From  this  part  of  the  nerve 
branches  are  supplied  to  the  external  obturator  muscle. 

The  accessory  obturator  nerve^  9,  is  a  small  branch  of  the  lumbar 
plexus,  which  is  but  rarely  present.  It  courses  from  the  abdomen 
over  the  front  of  the  hip-bone,  lying  close  inside  the  psoas  muscle ; 
it  then  bends  outwards  under  the  pectineus,  where  it  joins  the 
superficial  part  of  the  obturator  nerve,  and  supplies  the  hip- 
joint.  When  it  is  large  it  furnishes  occasionally  a  branch  to  the 
pectineus. 


des(;ription  of  pute  xlviii. 


In  this  Illustration  the  gluteus  maximus  may  be  observed 
in  its  natural  position,  together  with  the  nerves  and  vessels  super- 
ficial to  it. 

The  skin  having  been  refiected,  as  in  the  Figure,  the  cutaneous 
nerves  and  vessels  will  be  found  in  the  fat  in  the  positions  indi- 
cated in  the  Plate.  After  the  examination  of  the  cutaneous 
nerves  and  vessels  the  gluteus  may  be  cleaned  by  beginning  at 
the  upper  border  in  the  right  limb,  and  at  the  lower  border  in  the 
left  limb. 

CUTANEOUS  NERVES  AND  VESSELS  OF  THE  BUTTOCK. 

The  cutaneous  nerves  of  the  buttock  are  derived  from  many 
sources,  and  come  from  both  the  anterior  and  posterior  primary 
trunks  of  the  spinal  nerves.  Small  superficial  vessels  accompany 
the  nerves. 


1.  Lateral  cutaneooB  of  the  laat 

dorsal  nerve. 
1'.  Iliac  branch  of  ilio-hypogastric 

2.  Lumbar  nerves  (posterior  pri- 

mary tronks). 
8.  Sacral  nerves  (posterior  primary 
trunks). 

4.  Sacral  nerves  (anterior  primary 

trunks). 

5.  Perineal  branch  ofthe  4th  sacral 


(anterior  primary  trunk). 
0.  Recurrent  cutaneous  of  small 
sciatic. 

7.  Haemorrhoidal  branch    of  the 

pudic. 

8.  Inferior  pudendal  of  the  small 

sciatic 

9.  Cutaneous  to  the  thigh  of  the 

small  sciatic. 
10.  Small  sciatic  nerve. 
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The  lateral  cutaneous  of  the  last  dorsal  nerve,  1,  descendB  fix)m 
the  abdominal  wall  over  the  fore  part  of  the  iliac  crest,  and  con- 
tinues in  the  fat  as  far  as  the  region  of  the  great  trochanter. 

The  iliac  branch^  1\  of  the  ilio-hypogastric  nerve  (p.  809)  crosses 
the  iliac  crest  close  to  the  bone,  and  commonly  behind  the  last 
dorsal :  it  extends  to  the  fat  over  the  great  gluteal  muscle.  This 
nerve  is  sometimes  large,  and  takes  the  place  of  the  last  dorsal ;  or 
it  may  be  wanting. 

Posterior  lumbar  nerves,  2.  Cutaneous  branches  of  the  posterior 
primary  trunks  of  the  lumbar  nerves,  commonly  two  in  number, 
enter  the  teguments  at  the  anterior  border  of  the  erector  spiuse 
muscle,  and  are  directed  downwards  over  the  gluteus  towards  the 
great  trochanter. 

Posterior  sacral  nerves,  3.  The  posterior  primary  trunks  of  the 
first  three  sacral  nerves  pierce  the  fibres  of  the  gluteus  maximus, 
after  uniting  beneath  it  (Plate  L.).  Two  or  three  become  cuta- 
neous, and  bend  outwards  over  the  gluteus  ;  the  largest  is  oppo- 
site the  end  of  the  sacrum. 

Anterior  sacral  nerves,  4.  Branches  of  the  anterior  primary 
trunks  of  the  sacral  nerves  pierce  the  coccygeus  and  gluteus  maxi- 
mus, and  end  in  the  neighbouring  integuments. 

Two  other  small  nerves  of  the  perineeum  issue  beneath  the 
lower  edge  of  the  gluteus.  One  is  the  perineeal  brancJ^  5,  of  the 
fourth  sacral  nerve — and  the  other  is  the  inferior  ?uemorrhoidal 
nerve,  7,  of  the  pudic.  Both  of  these  have  been  noticed  in  page 
247. 

The  smull  sciatic  nerve,  10,  of  the  sacral  plexus  appears  at  the 
lower  border  of  the  great  gluteal  muscle,  and  is  then  continued 
along  the  thigh  (Plate  Lii.).  Near  the  lower  border  of  the 
muscle  it  gives  two  sets  of  cutaneous  branches — ascending  and 
descending. 

The  ascending  or  recurrent  set,  which  are  marked  with  6,  wind 
over  the  edge  of  the  gluteus,  and  end  in  the  integuments  over  the 
lower  part  of  that  muscle. 

The  descending  set,  shown  by  the  number  9,  supply  the  inte- 
guments of  the  inner  part  of  the  thigh  below  the  buttock.  One 
of  these,  8,  which  is  larger  than  the  rest,  is  distributed  to  the 
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integnmonts  of  the  scrotom  or  the  labiam,  according  to  the  sex 
(p.  254),  and  is  named  inferior  pudendal. 

The  external  cutaneous  of  the  thigh,  a  branch  of  the  lumbar 
plexns  (p.  300),  furnishes  offsets  to  the  fore  part  of  the  region  laid 
bare. 

The  cutaneous  vessels^  like  the  nerves,  are  derived  from  several 
sources.  Accompanying  the  last  dorsal  nerve,  1,  is  a  branch  of 
the  lowest  intercostal  artery  ;  and  running  with  the  ilio-hypo- 
gastric,  1',  is  a  small  branch  of  a  lumbar  artery.  With  the 
lumbar  nerves,  2,  are  offsets  of  the  posterior  branches  of  the 
lumbar  arteries ;  and  with  the  sacral  nerves,  3  and  4,  are  branches 
of  the  sciatic  artery.  The  offsets  of  the  small  sciatic  nerve,  10, 
have  as  their  companions  ramifications  of  the  sciatic  artery. 
Through  the  upper  part  of  the  gluteus  branches  of  the  gluteal 
artery  penetrate  ;  and  through  the  lower  part^  the  branches  of  the 
sciatic  artery.  At  the  upper  border  of  the  gluteus  appear  offsets 
also  of  the  gluteal  artery  ;  and  small  branches  of  the  external 
circumflex  of  the  profunda  perforata  the  fiascia  lata  over  the  great 
trochanter. 

MUSCLES  OF  THE  BUTTOCK. 

Only  the  great  gluteal  muscle  is  dissected  in  this  stage,  but  two 
other  glutei  cover  the  hip-bone ;  and  one,  the  gluteus  medius, 
shows  through  the  fascia  in  the  Plate.  Issuing  beneath  the 
gluteus  maximus  are  the  hamstring  muscles  of  the  thigh. 


A.  Gluteus  maximus. 

B.  Glutens    medius,    covered    by 

fascia. 

C.  Fascia  lata  of  the  thigh. 


D.  Biceps  flexor  cruris. 

£.  Semitendinosus. 

F.  Semimembranosus. 

G.  Adductor  magnus. 


The  gluteus  maximus^  A,  reaches  from  the  pelvis  to  the  femur, 
and  resembles  the  deltoid  of  the  upper  limb  in  its  position,  and  in 
the  coarseness  of  its  fibres. 

The  pelvic  attachment,  or  the  origin,  is  fixed  from  above  down 
to  the  posterior  third  of  the  crest  and  the  contiguous  part  of  the 
hip  bone,  to  the  tendon  of  the  multifidus  spinse,  to  the  last  piece 
of  the  sacrum»  and  to  the  side  of  the  coccyx  and  the  great  sacro- 
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sciatic  ligament.  From  this  attachment  the  coarse  bnndles  of 
fibres  are  directed  downwards  and  outwards,  and  becoming  ten- 
dinous are  inserted  into  the  fascia  lata  and  the  femur — about  the 
upper  two  thirds  joining  the  fascia,  and  the  rest  the  bone.  The 
precise  insertion  is  made  evident  in  Plate  Lii.,  where  the  muscle  is 
partly  cut  through  and  reflected. 

This  gluteus  is  covered  by  the  fascia  lata  and  teguments ;  and 
it  is  in  contact  by  the  deep  surface  with  the  parts  displayed  in 
Plate  XLix.  Its  upper  border,  the  shortest^  is  crossed  by  cutft- 
neous  vessels  and  nerves,  and  rests  on  the  gluteus  medius ;  whilst 
the  lower  border  forms  part  of  the  ischio-rectal  fossa,  and  lies  over 
the  adductor  magnus  and  the  hamstring  muscles.  Round  the 
lower  border  wind  branches  of  the  small  sciatic  nerve  with 
arteries. 

If  the  femur  is  immoveable  the  muscles  of  both  sides  will  assist 
in  balancing  the  pelvis  on  the  thigh-bones,  as  in  standing  ;  and  if 
the  pelvis  is  bent  forwards,  as  in  stooping  to  the  ground,  the  large 
glutei  will  act  powerfully  inf  bringing  the  trunk  into  the  erect 
position.  In  rising  from  the  sitting  to  the  upright  posture,  these 
muscles  are  chiefly  active,  becoming  extensors  of  the  hip-joint 
In  standing  on  one  leg,  say  the  right,  the  trunk  will  be  rotated  on 
its  bony  prop,  so  as  to  have  the  face  turned  to  the  left  side. 

If  the  thigh-bone  is  free  to  move,  the  muscle  will  rotate  out  the 
femur,  and  will  then  abduct,  and  carry  b&ck  that  bone  so  as  to 
extend  the  hip-joint. 


DESCRIPTION  OF  PLATE  XLIX. 


The  second  stage  of  the  Dissection  of  the  buttock  is  depicted 
in  this  Figure. 

The  view  here  given  may  be  obtained  by  cutting  vertically 
through  the  gluteus  maximus  near  the  pelvic  attachment,  and 
removing  carefully  all  the  fat  from  the  underlying  muscles,  vessels. 
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and  nerres.    On  the  fore  part  of  the  glutens  medins  the  fascia 
lata  has  been  left. 

MUSCLES  OP  THE  BUTTOCK. 

Two  groups  of  muscles  occupy  the  back  of  the  pelvis,  viz.  the 
glutei  or  abductors  of  the  hip,  and  the  external  rotators  of  the 
same  joint. 


A.  Olntetis  maximas,  cut. 

B.  Gluteus  medius. 

C.  Pyrifonnis. 

D.  Gluteus  minimus. 
£.  (Gemellus  superior. 

F.  Obturator  intemus. 

G.  Gemellus  inferior. 
H.  Obturator  extemus. 
L    Quadratus  femoris. 


J.   Adductor  magnus. 

L.   Semitcndinosus. 

N.  Biceps  cruris. 

0.   Semimembranosus. 

P.   Vastus  extemus. 

Q.  Tensor  vaginae  femoris. 

R.  Great  sacro-sciatic  ligament. 

S.   Fascia  lata  on  the  gluteus. 


The  gluteus  medius^  B,  is  placed  farther  forwards  than  the  glu- 
teus maximus,  and  the  fibres  converge  to  the  top  of  the  trochanter. 
It  arises  from  the  outer  surface  of  the  os  innominatum  between 
the  crest  and  the  upper  curved  line,  except  behind  where  the  glu- 
teus maximus  is  attached,  extending  nearly  to  the  hinder  border 
of  the  bone  ;  and  the  superficial  fibres  are  attached  to  the  fascia 
lata.  The  muscle  is  inserted  below  across  the  outer  surface  of  the 
great  trochanter  firom  the  tip  to  the  root. 

The  muscle  is  in  part  subcutaneous,  and  is  in  part  covered  by 
the  gluteus  maximus.  Its  anterior  border  touches  the  tensor 
fiEiscisB  latse,  Q  ;  and  the  hinder  border,  which  is  contiguous  near 
the  pelvis  to  the  pyriformis,  overlays  this  muscle  near  the  femur. 
Between  it  and  the  pyriformis  are  seen  the  superficial  part  of  the 
gluteal  artery,  and  the  superior  gluteal  nerve. 

The  action  of  the  muscle  will  vary  with  the  state  of  the  bones 
as  to  fixedness  or  mobility. 

Should  the  femur  be  free  to  be  moved  the  muscle  will  abduct 
it  from  its  fellow.  If  the  bone  is  hanging  the  anterior  and  lower 
fibres  will  rotate  it  inwards.  In  one  stage  of  a  step  in  walking 
the  fore  part  of  the  muscle  acts  with  the  smallest  gluteus  in 
bringing  forwards  the  femur  to  its  position  in  a  line  with  the 
trunk. 
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When  both  legs  are  fixed,  as  in  standing,  this  and  the  small 
gluteus  will  aid  in  balancing  the  pelvis  on  the  thi^  bones. 
When  the  body  is  propped  on  qne  leg  the  two  smaller  gluteal 
muscles  act  powerfully  in  keeping  the  hip-joint  fixed;  and  the 
anterior  fibres  alone  acting  will  turn  the  face  to  the  same  side. 
In  walking  the  same  glutei  muscles  draw  the  trunk  oyer  the  sup- 
porting limb,  giving  the  pitch  to  the  pelvis. 

The  gluteus  mi?iimus,  D,  is  covered  by  the  preceding,  and  is 
attached  to  the  pelvis  and  the  thigh  bone,  like  the  medins  ;  it 
resembles  this  muscle  in  its  action,  and  it  will  be  described  with 
the  following  Plate. 

External  rotators  of  llie  hip-joint  This  group  consists  of  six 
muscles,  viz.  pyriformis,  obturator  intemus  and  gemelli,  qua- 
dratus  femoris,  and  obturator  extemus.  All  are  placed  at  the 
back  of  the  joint,  and  are  directed  almost  transversely  fix)m  the 
pelvis  to  the  top  of  the  femur. 

The  pt^rifarmis,  C,  arises  inside  the  pelvis  from  the  front  of  the 
sacrum,  and  as  it  issues  from  that  cavity  by  the  great  sacro- 
sciatic  notch  it  has  a  further  fleshy  attachment  to  the  edge  of  the 
hip-bone,  and  to  the  great  sacro-^ciatic  ligament,  R.  Outside  the 
pelvis  the  muscle  is  inserted  by  a  narrow  tendon  into  the  top  of 
the  great  trochanter  between  the  two  smaller  glutei. 

The  part  of  the  muscle  in  the  buttock  is  concealed  by  the 
gluteus  maximus,  and  by  the  gluteus  medius  in  part ;  and  rests 
on  the  gluteus  minimus,  which  separates  it  from  the  hip-joint. 
The  upper  edge  lies  along  the  gluteus  medius,  and  the  lower  is 
near  the  upper  gemellus,  E.  As  it  escapes  from  the  pelvis  it 
divides  into  two  the  great  sacro-sciatic  notch :  through  the 
upper  part  issue  the  gluteal  vessels,  and  the  upper  gluteal  nerve  ; 
and  through  the  lower  come  the  sciatic  and  pudic  vessels  and 
nerves. 

Should  the  thigh-bone  hang  loosely  the  muscle  will  draw  back- 
wards the  great  trochanter,  and  give  rise  to  rotation  outwards ; 
but  should  the  hip-joint  be  bent  it  will  abduct  the  femur  from 
the  other  limb.  Supposing  the  limb  fixed,  as  in  standing,  the 
pyriformis  will  help  to  balance  the  pelvis ;  and  in  rising  from  a 
stooping  posture  it  will  assist  in  erecting  the  trunk.    In  standing 
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on  one  leg,  saj  the  rights  it  will  rotate  the  tmnk,  taming  the  face 
to  the  opposite  side. 

The  obturator  iniemti8,  F,  arises  inside  the  pelvis,  like  the  pyri- 
formis,  and  is  attached  to  nearly  the  whole  inner  snrface  of  the 
obturator  membrane,  and  to  the  greater  part  of  the  inner  surface 
of  the  hip-bone  behind  the  thyroid  hole.  The  muscle  appears 
through  the  small  sacro-sciatic  notch,  and  passes  over  the  back  of 
the  hip-joint  to  be  inserted  into  the  great  trochanter,  in  front  of 
the  pyriformis,  and  into  the  contiguous  part  of  the  neck  of  the 
femur. 

Outside  the  pelvis  the  small  gemelli  muscles  lie  along  the  sides 
of  the  obturator;  the  whole  is  covered  by  the  gluteus  maximus, 
and  is  crossed  by  the  sciatic  vessels  and  nerves :  underneath  is 
the  capsule  of  the  hip-joint — a  bursa  intervening.  In  the  sacro- 
sciatic  notch  the  pudic  vessels  with  nerves  lie  on  the  muscle ;  and 
the  under  surface,  which  is  tendinous  and  divided  into  pieces 
as  it  rests  on  the  bone,  is  lubricated  by  a  synovial  membrane.    • 

This  muscle  being  almost  parallel  to  the  pyriformis  its  action 
is  similar  on  the  pendent  and  elevated  femur ;  on  the  pelvis  with 
both  legs  fixed;  or  when  supported  on  one  leg.  During  walking 
it  assists,  with  the  other  members  of  its  group,  the  gluteus  me- 
dius  and  minimus  in  pitching  the  pelvis  on  the  supporting  limb ; 
and  when  the  limb  is  swung  forwards  it  and  the  other  rotators 
will  keep  the  foot  straight. 

The  g&mellus  superior,  E,  arises  from  the  outer  and  lower  part  of 
the  ischial  spine,  and  is  inserted  with  the  obturator  intemus 
which  it  joins.  The  muscle  lies  above  the  obturator  intemus,  and 
is  smaller  than  its  fellow :  it  is  often  absent. 

The  gemellus  m/erior,  6,  is  in  contact  with  the  lower  border  of 
the  obturator  intemus,  and  is  much  larger  than  the  upper  ge- 
mellus. It  arises  from  the  outer  edge  of  the  groove  in  the  hip- 
bone for  the  obturator  intemus ;  and  it  is  inserted  into  the  tro- 
chanter of  the  femur  with  the  obturator  muscle. 

These  muscles  have  the  same  connections  as  the  extra-pelvic 
part  of  the  obturator  intemus,  to  which  they  seem  to  be  accessoiy 
heads  of  attachment.  The  upper  intervenes  between  the  obtu- 
rator and  the  pyriformis  and  gluteus  minimus,  and  the  lower 

c  c 
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separates  the  obturator  from  the  qnadratns  femoris  and  obturator 
extemus.  Near  the  pelvis  the  edges  are  applied  together  to 
form  a  kind  of  groove  which  contains  the  obturator,  bnt  near  the 
femur  they  cover  the  tendon  of  that  muscle. 

They  act  on  the  thigh-bone  like  the  obturator  intemns,  ro- 
tating out  when  the  limb  is  hanging,  and  abducting  when  the 
femur  is  bent  on  the  trunk.  In  standing  on  both  l^s,  on  one 
leg,  and  in  walking,  they  will  also  assist  the  obturator  though 
their  power  will  be  but  small. 

The  olturator  extemvs^  H,  appears  as  a  tendon  between  the 
inferior  gemellus  and  quadratus  femoris.  Its  origin  opposite  the 
obturator  intemus  from  the  outer  part  of  the  membrane  of  the 
same  name,  and  in  part  from  the  pelvis,  is  indicated  in  Plate 
XLYii. ;  and  the  buttock  part  of  the  muscle  will  be  illustrated  in 
the  next  Plate. 

The  quadratus  femoris,  I,  is  thin  and  fleshy,  and  arises  from  the 
outer  border  of  the  tuber  ischii,  external  to  the  semimembranosus 
and  the  adductor  magnus.  Its  fibres  form  a  squarish  layer,  from 
two  to  three  inches  wide,  which  is  inserted  into  a  tubercle  in  the 
posterior  inter-trochanteric  line,  and  vertically  into  the  upper  end 
of  the  femur  for  two  inches :  the  line  of  attachment  is  sometimes 
called  linca  quadrati. 

Covered  by  the  same  parts  as  the  other  rotators,  it  is  also  con- 
cealed at  its  origin  by  the  hamstring  muscles.  Underneath  it  is 
the  obturator  extemus  with  the  hip-joint.  By  the  upper  border 
it  touches  the  inferior  gemellus  and  obturator  extemus ;  and  by 
the  lower  it  is  in  contact  with  the  adductor  magnus — a  piece  of 
the  internal  circumflex  artery  with  its  veins  issuing  between  the 
two. 

This  muscle  will  assist,  though  but  feebly,  the  pyriformis  and 
obturators  in  rotating  out  the  hanging  limb ;  in  abducting  the 
bent  limb  ;  in  balancing  the  pelvis  in  standing  on  both  l^s,  or 
on  one  ;  and  in  rotating  the  face  to  the  opposide  side  when  the 
trunk  is  supported  on  one  leg. 

Hamstrings  and  adductor  magnus.  The  upper  ends  of  the 
three  flexors  of  the  knee-joint  (hamstrings)  are  laid  bare,  at  their 
attachment  to  the  ischial  tuberosity :  they  consist  of  semitendi- 
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nosus,  L,  biceps,  N,  and  semimembranosus,  O,  and  they  are  more 
fully  seen  in  Plate  lii. 

Parts  of  the  origin  and  insertion  of  the  adductor  magnus,  which 
were  not  visible  in  the  former  view  of  the  muscle  (Plate  xlvii.), 
are  now  denuded.  Internal  to  the  hamstrings  may  be  seen  the 
origin  from  the  ischial  tuberosity  ;  and  external  to  those  muscles 
is  the  wide  expanded  part,  which  is  inserted  into  the  femur  in  a 
line  with  the  quadratus  femoris,  and  internal  to  the  attachment 
of  the  gluteus  maximus. 


ARTERIES  OF  THE  BUTTOCK. 

Most  of  the  arteries  of  the  buttock  belong  to  the  set  of  external 
parietal  branches  of  the  internal  iliac  (p.  30C) :  they  are  the 
gluteal,  sciatic,  and  pudic,  which  issue  from  the  i)elvis  by  the 
great  sacro-sciatic  notch.  Branches  of  the  profunda  artery  appear 
also  in  the  lower  part  of  the  region  dissected. 


a.  Superficial  part  of  tho  gluteal 

artery. 

b.  Puiiic  artery. 

e.   Trunk  of  the  sciatic. 

d.  Coccygeal  branch  of  the  sciatic. 

€,  Muscularand  anastomotic  branch 


of  the  sciatic. 

/.   Continuation  of  the  sciatic. 

g.  Branch  to  great  sciatic  nerve. 

A.  Branch  of  internal  circumflex. 

i.    Ending  of   first  perforating  ar- 
tery. 


The  gluteal  artery  comes  through  the  great  sacro-sciatic  notch 
above  the  pyriformis,  and  supplies  the  gluteal  muscles.  It  divides 
at  once  into  a  superficial  and  a  deep  piece,  and  the  latter  of  these 
will  be  contained  in  the  next  Plate. 

The  superficial  part,  a,  sends  o£f  many  branches  to  the  under 
surface  of  the  gluteus  maximus.  One  or  two  small  branches  run 
inwards  and  backwards  through  the  great  sacro-sciatic  ligament 
to  the  integuments,  and  send  deeper  offsets  to  the  back  of  the 
sacrum  and  coccyx. 

The  pudic  artery,  b,  appears  in  the  buttock  for  a  very  short  dis- 
tance :  it  leaves  the  pelvis  through  the  great  sacro-sciatic  notch, 
below  the  pyriformis,  and  then  winds  over  the  ischial  spine  with 
the  nerve  of  the  same  name,  to  enter  the  perineum  through  the 
small  sacro-sciatic  notch. 

0  o  2 
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The  sciatic  artery^  c,  escapes  with  the  pndic  and  sciatic  yessels 
and  nerves  through  the  great  sacro-sciatic  notch,  and  is  accom- 
panied by  cutaneous  offsets  of  the  small  sciatic  nerve.  It  supplies 
the  part  of  the  buttock  below  the  gluteal  arteiy,  and  furnishes 
the  following  branches  : — 

The  coccygeal  Iranchy  d,  pierces  the  great  sacro-sciatic  ligament, 
and  supplies  the  gluteus  maximus :  one  of  its  branches  enters 
that  muscle,  and  accompanies  the  chief  cutaneous  offset  of  the 
sacral  nerves ;  whilst  others  ramify  on  the  back  of  the  sacrum  and 
coccyx. 

Muscular  and  anastomotic  lranc\  e.  This  artery  varies  much 
in  size,  and  passes  transversely  outwards  to  the  root  of  the  great 
trochanter.  It  supplies  largely  the  gluteus  maximus,  and  ends 
at  the  spot  mentioned  by  anastomosing  with  the  gluteal  and  in- 
ternal circumflex  arteries. 

Nerve-hranches,  A  small  artery,  g^  enters  the  trunk  of  the 
great  sciatic  nerve,  and  is  called  "comes  nervi  ischiadici.**  And 
the  continuation  of  the  artery,  /,  accompanies  the  smaller  sciatic 
nerve,  branching  like  it  to  be  distributed  with  the  several  ofbets 
of  the  nerve. 

Muscular  brancheSy  many  of  which  were  cut  in  the  dissection, 
enter  the  under  sur£EU^  of  the  great  gluteus,  and  the  lower 
external  rotator  muscles ;  and  the  artery  to  the  quadratus  femoris 
runs  to  its  muscle  with  the  nerve,  5,  beneath  the  gemelli  and  in- 
ternal obturator. 

The  mtemal  circumflex  artsry  of  the  profunda  divides  into  two 
beneath  the  quadratus  (Plate  L.):  the  branch,  A,  to  the  thigh 
issues  between  the  contiguous  borders  of  the  quadratus  and 
adductor  magnus,  and  is  distributed  to  the  hamstrings. 

First  per/orating  artery.  This  branch  of  the  profunda  pierces 
the  adductor  magnus,  and  supplies  the  gluteus  maximus  and 
the  biceps  muscle,  N. 

NERVES  OF  THE  BUTTOCK. 

Most  of  the  nerves  included  in  this  dissection  are  branches  of 
lacral  plexus,  and  appear  at  the  lower  border  of  the  pyri- 
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formis,  where  the  plexus  ends:  they  may  be  arranged  into 
branches  to  the  limb,  to  the  perinsBum,  and  to  some  external 
rotator  muscles.  By  the  side  of  the  gluteal  artery  is  the  superior 
gluteal  nerve,  which  is  not  derived  from  the  plexus ;  and  on 
the  great  sacro-sciatic  ligament  lies  a  branch  of  the  sacral  nerves. 


1.  Cutaneous  branch  of  the  sacral 

nerves. 

2.  P^dic  nerve. 

3.  Nerve  to  the  obturator  intemus. 

4.  Branch  to  the  upper  gemellus. 

5.  Branch  to  the  quadratus  femoris. 

6.  Upf>er  branches  to  the  gluteus 

maximus. 

7.  Small  sciatic  nerve. 

8.  Lower  branches  to  the  gluteus 

maximus. 


9.  Inferior  pudendal  nerve. 

10.  Cutaneous  of  the  buttock  and 

inner  part  of  the  thigh. 

11.  Great  sciatic  nerve. 

12.  Muscular  branch  of  the  great 

sciatic. 
18.  Superior  gluteal  nerve. 
14.  Iliac  branch  of  ilio-hypogastric. 
ft  Cutaneous  of  the  posterior  trunks 

of  the  lumbar  nerves. 


The  small  sciatic  nerve,  7,  is  chiefly  a  cutaneous  nerve  of  the 
buttock,  scrotum,  and  back  of  the  limb,  for  only  one  muscle  (glu- 
teus maximus)  receives  branches  from  it.  It  begins  by  two  or 
more  pieces  in  the  lower  part  of  the  sacral  plexus,  and  takes  the 
course  of  the  sciatic  artery  over  some  of  the  external  rotators,  as 
£ar  as  the  lower  border  of  the  gluteus  maximus  :  here  the  nerve 
furnishes  many  branches  (Plate  xlyiii.),  and  is  continued  beneath 
the  fascia  of  the  thigh  with  a  branch  of  artery  to  the  integuments 
of  the  calf  of  the  leg.    Its  offsets  are  these : — 

Muscular  or  gluteal  branches,  8,  enter  the  lower  part  of  the 
gluteus  maximus :  they  are  called  inferior  gluteal,  to  distinguish 
them  from  the  branches  of  the  superior  gluteal  nerve  to  the 
smaller  glutei  muscles. 

The  inferior  ptulendal,  9,  winds  beneath  the  fascia  lata,  and 
below  the  ischial  tuberosity,  near  which  it  becomes  cutaneous  to 
end  in  the  scrotum  or  the  labium  (Plate  xxxi.). 

Cutaneous  branches  of  the  buttock  and  ihigh,  10.  The  branches 
of  the  buttock  run  backwards  over  the  gluteus  maximus,  and  are 
better  shown  in  Plate  xlyiii.  The  thigh-branches  are  inclined 
downwards  and  inwards,  and  piercing  the  fascia  lata,  end  in  the 
integuments  of  the  upper  third  of  the  thigh  on  the  inner 
aspect. 
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The  great  sciatk,  11,  is  the  largest  nerve  in  the  body;  and  in 
it  the  sacral  plexus  terminates.  In  its  course  to  the  back  of  the 
thigh  it  is  placed  in  the  hollow  between  the  great  trochanter  and 
the  ischial  tuberosity,  lying  on  the  external  rotators  below  the 
pyriformis ;  and  it  is  concealed  by  the  gluteus  maximus  till  it 
reaches  the  hamstrings.  As  the  nerve  is  about  to  leave  the 
region  of  the  buttock  a  branch  for  the  hamstring  muscles  is 
detached  from  it,  whose  distribution  will  appear  in  Plate  Lii. 

The  pudic  nerve,  2,  turns  over  the  small  sacro-sciatic  ligament 
with  the  artery  of  the  same  name,  and  gains  the  perin»al  space 
through  the  small  sacro-sciatic  notch.  Its  fiuliher  progress  is 
given  in  the  Plates  of  the  perinaeum. 

Muscular  braficlies  of  ihs  sacral  plexus  supply  the  gluteus 
maximus,  and  all  the  external  rotators  except  the  obturator 
extcmus. 

The  bi'anches  to  the  gluteus,  6,  have  been  cut  across  as  they 
pierce  the  muscular  fibres :  these  are  kno^n  as  inferior  gluteal, 
like  the  branches  of  the  small  sciatic  to  the  same  muscle,  and 
penetrate  the  upper  fleshy  fibres. 

The  branch  to  the  obturator  intemus,  3,  accompanies  the  pudic 
vessels  through  the  small  sacro-sciatic  notch,  and  soon  sinks  into 
the  fleshy  fibres. 

The  branch  to  the  upper  gemellus,  4,  is,  as  here,  very  fine 
sometimes  ;  a  considerable  difference  in  its  size  is  manifest  in  the 
following  Plate  drawn  from  another  body. 

The  branch  to  the  inferior  gemellus  and  quadratus,  5,  is  a 
slender  nerve,  which  runs  with  a  small  artery  beneath  the  gemelli 
and  obturator  intemus. 


DESCRIPTION  OF  PLATE  L 


In  this  Figure  the  third  stage  in  the  dissection  of  the  battock 
la  represented. 
Supposing  the  second  stage  of  the  dissection  to  have  been  car- 
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ried  out  as  in  the  preceding  Plate,  the  third  stage  will  be  arriTed 
at  by  removing  the  gluteus  medius,  and  by  cutting  through  and 
reflecting  the  obturator  intemus  and  quadratus  femoris.  On 
removing  a  superficial  stratum  of  the  great  sacro-sciatic  ligament 
the  sacral  nerves  will  come  into  sight. 

The  small  sciatic  nerve  and  the  sciatic  artery  have  been  cut 
away  ;  and  all  the  veins  have  been  removed  with  the  view  of  ren- 
dering the  connections  less  complicated. 

DEEP  MUSCLES  OF  THE  BUTTOCK. 

Two  muscles,  the  gluteus  minimus  and  obturator  extemus, 
come  under  notice  for  the  first  time ;  but  most  of  the  others  have 
been  demonstrated  in  the  preceding  Plate,  though  some  points  in 
their  anatomy  receive  here  fhrther  illustration. 


A.  Cut  ends  of  the  gluteuB  mazi- 

mas. 

B.  Insertion  of  the  glutens  medius. 

C.  Gluteus  minimus. 

D.  Tensor  vaginn  femoris. 

E.  Pyriformis. 

F.  Upi>er  gemellus. 

O.  Obturator  intemus,  cut. 
H.  Lower  gemellus. 
L    Cut    ends    of    the    quadratus 
femoris. 


J.  Obturator  extemus. 

K.  Insertion  of  psoas  magnus. 

L.  Insertion  of  adductor  magnus. 

N.  Vastus  extemus. 

0.  Semimembranosus. 

P.  Biceps  cruris  (long  head). 

R.  Semitendinosus. 

T.  Origin  of  adductor  magnus. 

U.  Great  sacro-sciatic  ligament. 

y.  Small  sacro-sciatic  ligament 


The  gluteus  minimus^  0,  is  somewhat  pyramidal  in  form,  and  is 
attached  to  the  hip-bone  and  femur,  like  the  gluteus  medius, 
beneath  which  it  lies.  It  arises  from  the  space  between  the  two 
curved  lines  on  the  back  of  the  hip-bone,  and  extends  backwards 
to  the  line  of  union  of  the  iliac  and  ischial  portions  of  that  bone. 
From  this  attachment  the  fibres  are  directed  downwards,  con- 
verging to  a  tendon,  which  is  inserted  along  the  fore  part  of  the 
great  trochanter,  and  blends  inferiorly  with  the  tendon  of  the 
gluteus  medius.  Some  of  the  deeper  fibres  end  in  the  capsule  of 
the  hip-joint  (Theile). 

This  muscle  is  covered  by  the  gluteus  medius  and  pyriformis, 
and  rests  on  the  hip-bone  and  joint.  At  the  anterior  border  is 
placed  the  tensor  of  the  fiascia  lata ;  and  at  the  hinder  edge,  the 
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lower  gemellns.  On  it  lie  the  gluteal  yessels,  and  the  snperior 
gluteal  nerve. 

In  its  action  the  muscle  resembles  the  gluteus  medius.  For  if 
the  femur  hangs  loosely  it  will  be  abducted ;  and  the  anterior 
fibres  will  be  able  to  aid  in  rotating  it  in.  When  the  body  is  sup- 
ported on  both  legs  this  gluteus  will  act  in  balancing  the  pelvis  ; 
and  when  the  trunk  is  rotated  on  one  limb  it  will  bring  the  face 
to  the  same  side.  At  the  beginning  of  a  step  in  walking  it 
advances  with  the  gluteus  medius  the  hindmost  leg,  and  then 
inclines  the  pelvis  over  the  supporting  femur  whilst  the  swinging 
limb  is  put  forwards. 

Obturator  interriMS  and  gemelU,  On  cutting  through  the  obtu- 
rator, G,  and  raising  the  inner  end,  three  or  four  tendinous  pieces, 
separated  by  fleshy  intervals,  will  appear  on  the  under  surface ; 
and  the  subjacent  bone  will  be  seen  to  be  provided  with  ridges  of 
fibro-cartilage,  which  correspond  with  the  fleshy  interspaces.  A 
synovial  membrane  lubricates  the  surfaces. 

Near  the  pelvis  the  gemelli  muscles,  F  and  H,  approach  each 
other  beneath  the  obturator,  but  near  the  femur  they  cover  the 
tendon  of  the  obturator  ;  and  all  three  of  them  pass  beneath  the 
pyriformis  to  be  inserted  in  front  of  it  into  the  trochanter  and 
the  neck  of  the  femur.  In  the  Drawing  the  muscles  are  separated 
from  each  other  to  show  the  nerve  to  the  quadratus,  8,  and  its 
accompanying  artery. 

The  obturator  externus,  J,  arises  from  the  outer  surface  (in 
part)  of  the  obturator  membrane,  and  from  the  bone  bounding 
anteriorly  the  thyroid  hole.  From  this  widened  attachment  the 
fibres  are  directed  almost  horizontally  backwards  to  a  tendon, 
which  is  inserted  into  the  pit  at  the  root  of  the  trochanter. 

At  the  fore  part  of  the  thigh  the  obturator  is  covered  by  the 
adductors  (Plate  xxxvii.);  and  in  the  second  view  of  the  buttock 
it  is  concealed  by  the  quadratus  femoris,  I,  except  a  part  of  the 
tendon  which  is  apparent  between  the  upper  border  of  the  qua- 
dratus and  the  inferior  gemellus  (Plate  XLix.).  As  the  muscle 
passes  from  the  front  to  the  back  of  the  limb  it  spreads  over  and 
supports  the  lower  part  of  the  hip-joint.  Escaping  beneath  its 
lower  border  is  the  internal  circumflex  artery. 
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Like  the  other  rotators  out,  the  external  obturator  draws  back- 
wards the  great  trochanter  when  the  femur  hangs  loosely ;  and 
even  when  the  hip-joint  is  flexed  it  will  execute  the  same  move- 
ment of  the  thigh-bone,  and  in  this  respect  it  differs  in  use  from 
the  other  muscles  of  its  group.  When  the  limbs  are  fixed  as  in 
standing  it  contributes  its  share  of  power  in  maintaining  the 
pelvis  upright  on  the  femur ;  and  in  standing  on  one  leg  it  can 
direct  the  face  to  the  opposite  side. 

Psoas  magnuSf  K.  The  tendon  of  this  muscle  inclines  over  the 
hip-joint  and  the  neck  of  the  femur  to  its  insertion  into  the  small 
trochanter. 

The  sacro'sciatic  ligaments  connect  the  back  of  the  hip-bone  to 
the  sacrum  and  coccyx :  they  are  two  in  number,  and  are  named 
large  and  small. 

The  large  ligament,  U,  is  wide  and  thin  internally,  but  thicker 
and  pointed  externally.  It  is  attached  by  its  widened  inner 
part  to  the  back  of  the  hip-bone,  to  the  side  of  the  sacrum,  and 
to  the  side  of  the  coccyx.  Its  fibres  are  directed  backwards 
and  outwards,  and  being  aggregated  together,  are  inserted  into 
the  inner  side  of  the  iscliial  tuberosity  and  lower  border  of  the 
hip-bone,  blending  with  the  hamstring  muscles.  It  closes  below 
the  great  sacro-sciatic  notch  of  the  pelvis,  and  gives  origin  to 
fibres  of  the  gluteus  maximus.  Branches  of  the  gluteal  and 
sciatic  arteries  perforate  the  ligament,  and  the  offsets  of  the 
posterior  sacral  nerves  lie  beneath  a  superficial  layer  of  the  fibres. 

The  small  ligament^  V,  unites  internally  with  the  larger  band, 
and  is  attached  with  it  to  the  side  of  the  sacrum  and  coccyx.  Its 
constituent  fibres  are  coarse,  and  pass  outwards  to  be  inserted 
into  the  ischial  spine.  By  its  position  it  divides  into  two  apertures 
the  space  included  by  the  hip-bone  and  the  great  ligament. 

The  upper  and  larger  aperture  or  notch  is  bounded  above  by 
the  hip-bone,  and  below  by  the  small  sacro-sciatic  ligament. 
Through  it  are  transmitted  the  pyriformis  muscle,  and  vessels 
and  nerves.  Above  the  muscle  issues  the  gluteal  artery,  a,  with 
its  veins,  and  the  upper  gluteal  nerve,  4 ;  and  below  the  muscle 
eome  the  great  and  small  sciatic  nerves,  6  and  12,  the  pudic 
nerve,  10,  and  the  sciatic  and  pudic  vessels,  e  and  g. 
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The  lower  and  smaller  aperture  intervenes  between  the  attach- 
ments of  the  two  ligaments  to  the  hip-bone,  and  gives  passage 
to  the  obturator  internus  muscle,  G-,  the  pudic  artery,  g^  with 
its  veins,  the  pudic  nerve,  10,  and  the  nerve  to  the  obturator 
muscle,  9. 

ARTERIES   OF  THE  BUTTOCK. 

Parts  of  the  gluteal,  sciatic,  and  pudic  arteries  of  the  internal 
iliac ;  branches  of  the  internal  and  external  circumflex  arteries ; 
and  of  the  first  perforating  artery  of  the  profunda,  are  included  in 
the  dissection ;  but  the  gluteal  and  internal  circumflex  will  be 
referred  to  more  especially. 


a.  Tmnk  of  gluteal. 

*  SuperDcial  j  ^f  the  gluteal. 

c,  a.  Deep  branch    )  ° 

t.  Sciatic  artery,  cut. 

/.  Coccygeal  branches. 

g.  Pudic  artery. 

h.  Branch  of  the  quaclratns. 


I,    Ending     of     internal 
flex. 


circum- 


71.  Transverse  1    of  the  cir- 

0.  Ascending  branch  /     cnmflex. 
r.  First  perforating  of  the  profunda. 
5.   Branch    of    x>erforating  to   the 

biceps. 
i.  Ascending  branch  of  perforating 

to  join  circumflex. 
+t  Branches  to  the    sciatic    nerve 

from  the  sciatic  artery. 


The  gluteal  artery^  a,  escapes  from  the  pelvis  through  the  upper 
part  of  the  great  sacro-sciatic  notch,  as  before  said,  and  divides 
into  superficial  and  deep  muscular  branches. 

The  superficial  part,  b,  appears  between  the  gluteus  medius  and 
the  pyriformis  (Plate  xux.),  and  pierces  the  under  surface  of  the 
gluteus  maximus  (p.  387). 

The  deep  part  divides  into  two  chief  branches,  which  are 
continued  forwards  between  the  gluteus  medius  and  minimus. 

One,  c,  courses  over  the  origin  of  the  gluteus  minimus  to  the 
fore  part  of  the  iliac  crest,  where  it  anastomoses  with  the  external 
circumflex  of  the  profunda :  it  furnishes  branches  to  both  the 
smaller  glutei,  but  chiefly  to  the  medius ;  and  some  of&ets 
ascend  over  the  iliac  crest  to  communicate  with  arteries  in  the 
wall  of  the  abdomen. 

The  other  branch,  d,  crosses  the  middle  of  the  smallest  gluteal 
muscle,  and  ends  in  front  by  supplying  the  tensor  of  the  fascia 
lata,  and  by  anastomosing,  like  the  upper  branch,  with  the 
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external  circumflex  :  its  offsets  are  given  to  the  two  muscles 
between  which  it  lies,  but  most  belong  to  the  smallest  gluteus.  A 
considerable  branch  passes  beneath  tlio  pyriformis,  and  penetrates 
the  fibres  of  the  gluteus  minimus  ;  some  of  its  ramifications  are 
prolonged  to  the  hip-joint. 

The  gluteal  veins  have  the  same  anatomy  as  the  artery,  and 
open  into  the  internal  iliac  vein :  they  were  removed  in  the 
dissection. 

The  sciatic  sjid  pudic  arteries^  e  and  g,  have  been  described  with 
the  preceding  Plate  (p.  387).  Several  offsets  of  the  sciatic  artery, 
which  enter  the  great  sciatic  nerve,  are  marked  thus,  f. 

The  internal  circumflex  artery  of  the  profunda,  ^  (p.  376), 
divides  beneath  the  quadratus  into  two  terminal  branches, — 
ascending  and  transverse. 

The  ascending  branch,  Oy  follows  the  obturator  extemus  muscle 
beneath  the  quadratus  femoris  to  the  pit  at  the  root  of  the  great 
trochanter,  and  anastomoses  there  with  the  gluteal  artery ;  it 
gives  small  muscular  branches  to  the  quadratus,  obturator, 
and  gemelli,  and  some  offsets  extend  to  the  surface  of  the  great 
trochanter. 

The  transverse  branch,  n,  passes  back  between  the  borders  of 
the  quadratus,  I,  and  adductor  magnus,  L,  and  sends  branches  to 
the  muscles  attached  to  the  ischial  tuberosity,  some  small  offsets 
reaching  the  surface  of  both  the  adductor  and  the  great  sacro- 
sciatic  ligament,  as  in  the  Figure.  It  anastomoses  beneath  the 
hamstrings  with  the  highest  muscular  branch  of  the  profunda  ; 
and  with  the  first  perforating  artery  of  the  profunda,  r,  by  means 
of  a  small  branch  which  crosses  the  upper  edge  of  the  adductor 
magnus  near  the  attachment  to  the  femur,  and  joins  the  ascending 
offset,  tj  from  that  artery. 

External  circumflex  of  the  profunda,  i.  The  ascending  branches 
of  this  artery  course  beneath  the  tensor  of  the  fascia  lata  to  the 
hip-bone,  where  they  supply  the  glutei  and  the  tensor,  and  anas- 
tomose with  the  gluteal  artery.  In  detaching  the  gluteus  medius 
the  branches  to  it  were  cut.  Offsets  from  it  are  given  to  the 
trochanter. 
The  first  perforating  artery  of  the  profunda,  r,  (p.  377)  comes 
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through  the  addactor  magnus,  and  ends  in  the  vastos  cxtemns  : 
it  supplies  ofifsets  to  the  gluteus  maximus  and  the  long  head 
of  the  biceps,  and  communicates  by  the  branch,  4  ^i^  the 
internal  circumflex. 


NERVES  OF  THE  BUTTOCK. 


The  chief  nerves  of  the  buttock  appear  below  the  pyrifonnis, 
and  are  derived  from  the  sacral  plexus  ;  but  above  the  pyrifonnis 
comes  the  upper  gluteal  nerve ;  and  on  the  great  sacro-sciatic 
ligament  are  sacral  nerves. 


1,  2,  3.  Branches  of  the  posterior 

sacral  nerves. 
4,    5.  Branches    of    the    superior 

gluteal  nerve. 

6.  Branches  of  the  small  sciatic, 

cut. 

7.  Nerve  to  the  upper  gemellus. 


8.  Nerve  to  the  qaadratns  femoris. 

9.  Nerve  to  the  obturator  intemus. 
10.  Pudic  nerve. 

12.  Great  sciatic  nerve, 
ft  Cutaneous  branches  of  the  sacral 
nerves. 


Posterior  sacral  nerves,  1,  2,  3,  These  are  the  external  branches 
of  the  posterior  primary  trunks  of  the  first  three  sacral  nerves ; 
the  highest  is  marked  with  number  1,  and  the  lowest  with  3.  At 
first  they  are  directed  out  beneath  the  multifidus  spinas  mnscle, 
and  then  unite,  in  the  manner  shown  in  the  Figure,  beneath  a 
thin  layer  of  fibres  of  the  great  sacro-sciatic  ligament.  From 
this  plexiform  union  of  the  nerves  two  or  three  offsets  are  con- 
tinued through  the  gluteus  maximus  to  the  integuments  of  the 
buttock  (Plate  xlvii.).  The  nerves  are  not  always  joined  in  the 
manner  indicated. 

Upper  gluteal  nerve.  Springing  from  the  large  lumbo-sacral 
trunk  which  connects  together  the  lumbar  and  sacral  plexuses 
(p.  309),  it  issues  from  the  pelvis  above  the  pyrifonnis  mnscle 
with  the  gluteal  artery.  As  soon  as  it  comes  into  sight  it  divides, 
like  the  artery,  into  two  pieces,  which  run  forwards  between  the 
two  smaller  gluteal  muscles. 

The  upper  or  more  superficial  branch,  4,  enters  the  gluteus 
medius  ;  and  the  deeper  part,  5,  furnishes  offsets  to  both  the 
gluteus  medius  and  minimus,  and  ends  anteriorly  in  the  tensor 
fascisB  latas. 
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Branches  of  the  sacral  plexus.  These  nerves  have  been  referred 
to  in  the  preceding  Plate,  but  some  of  them  are  more  fully  dis- 
played in  this  deeper  dissection. 

The  Uiigh-hranches  are  the  small  and  large  sciatic  nerres.  The 
branches  of  the  former  have  been  cut  across,  and  are  marked  with 
6.    The  larger  nerre  is  pointed  out  by  the  number  12, 

The  piidic  ot perinceal  nerve^  10,  is  directed  over  the  small  sacro- 
sciatic  ligament  to  the  perinaeum,  and  is  accompanied  by  the 
pudic  artery  and  the  nerve  to  the  obturator  intemus. 

Branches  to  external  rotators.  All  the  external  rotators,  except 
tlie  obturator  cxtemus,  obtain  nerves  from  the  sacral  plexus. 
The  obturator  intemus  receives  the  nerve,  9,  at  its  inner  or  pelvic 
aspect.  The  upper  gemellus  is  supplied  by  a  slender  nerve,  7, 
which  enters  the  superficial  surface.  Two  nerres  enter  the  pyri- 
formis  at  the  under  surface,  but  these  are  not  visible  until  the 
muscle  has  been  cut  and  reflected. 

The  quadratus  and  inferior  gemellus  are  supplied  by  the  nerve, 
8,  which  passes  beneath  the  upper  gemellus  and  the  obturator 
intemus,  and  pierces  the  under  surface  of  the  quadratus  near  the 
upper  border.  As  the  nerve  crosses  under  the  inferior  gemellus 
it  sends  an  offset  to  that  muscle  ;  and  as  it  lies  on  the  capsule 
of  the  hip-joint,  flne  filaments  penetrate  that  membrane  to  end 
in  the  synovial  sac. 


DESCRIPTION  OF  PLATE  LI. 


The  popliteal  space  or  the  ham,  with  its  contents,  is  delineated 
in  this  Figure. 

For  the  dissection  of  the  ham  the  skin  and  the  deep  fascia  are 
to  be  reflected  by  a  median  indsion,  terminated  by  a  cross  cut  at 
each  end.  The  large  quantity  of  &t,  which  then  comes  into  view, 
is  to  be  removed  with  care ;  for  in  the  deeper  regions  of  the 
hollow  articular  vessels  and  nerves,  with  other  nerves  and  arteries 
to  muscles,  cross  through  it.  On  the  sides  of  the  artery  some 
lymphatic  glands  are  to  be  separated  from  the  surrounding  fat. 
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FORM,   SIZE,   AND  BOUNDARIES. 

The  ham  is  placed  at  the  back  of  the  knee-joint,  and  corresponds 
in  the  upper  limb  with  the  interval  in  front  of  the  elbow.  Like 
the  intermuscular  space,  which  it  resembles  in  the  other  limb,  it 
is  situate  on  that  aspect  of  the  joint  to  which  flexion  takes  place, 
and  lodges  the  main  vessels  and  nerves  of  the  limb. 


A.  Biceps  cruris. 

B.  Semimembranosus. 

C.  Semitendiuosus. 

D.  Gracilis, 


E.  Sartorios, 

F.  Plantaris. 

G.  Outer  head  )  of  the  gastro- 
H.  Inner  head  )      cnemiua. 


In  form  the  popliteal  space  is  lozenge-shaped,  with  the  points 
directed  up  and  down.  Before  its  lateral  boundaries  are  dis- 
turbed it  extends  about  two  inches  and  a  half  above  the  knee- 
joint,  and  downwards  about  one  inch  and  a  half  from  the  same 
point ;  but  its  length  will  vary  with  the  degree  of  separation  of 
the  hamstring  muscles. 

This  hollow  is  produced  by  the  arrangement  of  the  muscles  at 
the  knee,  for. the  hamstrings  and  the  heads  of  the  gastrocnemius 
and  the  plantaris,  as  they  pass  the  joint,  are  collected  on  the 
sides  of  the  limb,  and  give  rise  thus  to  the  angular  intermuscular 
interval  of  the  popliteal  space.  By  this  removal  of  the  muscles 
from  the  mid-line  of  the  limb  to  the  sides  greater  extent  of 
bending  is  permitted  in  the  joint. 

Towards  the  surface  the  ham  is  closed  by  the  teguments,  and 
by  the  fascia  lata  strengthened  by  transverse  fibres  from  the 
tendons  of  the  hamstrings.  In  the  bottom  of  the  space  the  floor 
is  formed  by  the  femur  and  the  knee-joint. 

Laterally  it  is  inclosed  by  the  intermuscular  septa,  which  are 
inserted  into  the  condyloid  lines  of  the  femur,  and  by  the  following 
muscles.  On  the  outer  side  lies  the  biceps  muscle.  A,  as  low 
as  the  condyle  of  the  femur :  and  bielow  that  point  come  the 
plantaris,  F,  and  outer  head  of  the  gastrocnemius,  G.  On  the 
inner  side  it  is  limited  as  far  as  the  condyle  by  the  semimembra- 
nosus, B,  by  the  semitendinosus,  C,  lying  on  the  other,  and  by  the 
sartorius  and  gracilis,  D  and  E,  which  intervene  between  the 
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semimembranosus  and  the  femur ;  and  below  the  condyle  is 
situate  the  inner  head  of  the  gastrocnemius,  H. 

The  upper  and  lower  points  or  angles  are  constructed  also  by 
muscles.  At  the  upper,  the  biceps,  A,  and  semitendinosus,  C, 
are  in  contact ;  and  at  the  lower,  the  inner  head  of  the  gas- 
trocnemius, H,  comes  into  apposition  with  the  plantaris  and  the 
outer  head  of  the  gastrocnemius,  F  and  G. 

The  depth  of  the  space  is  greater  above,  than  below  the  knee- 
joint,  and  is  greatest  opposite  the  intcr-condyloid  hollow  of  the 
femur.  The  widest  part  is  on  a  level  with  the  condyle  of  the 
femur, 

Tlie  ham  is  closed  on  all  sides  except  above  and  below,  and  at 
those  spots  it  communicates  with  the  back  of  the  thigh  and  leg. 
Above,  a  probe  can  be  pushed  under  the  hamstrings  along  the 
course  of  the  internal  popliteal  nerve  ;  and  below  it  can  be  passed 
under  the  gastrocnemius  by  the  side  of  the  great  blood-vessels. 
Blood  poured  out  frotn  the  vessels  into  the  hollow  would  diffuse 
itself  under  the  muscles  of  the  thigh  and  leg  in  the  channels 
indicated. 

In  the  popliteal  space  are  contained  the  large  blood-vessels  and 
nerves  of  the  limb,  with  their  branches ;  also  a  branch  of  the 
obturator  nerve;  another  of  the  small  sciatic  nerve  with  its  artery; 
and  lymphatics,  with  much  fat 

VESSEIJ8  OF  THE  HAM. 

The  chief  vessels  in  the  ham  are  the  popliteal  artery  and  vein, 
which  wind  from  the  fore  part  to  the  back  of  the  limb  above  the 
knee,  so  as  to  pass  the  knee-joint  on  the  flexion-side  ;  but  branches 
of  those  trunks  cross  the  space,  and  a  small  superficial  artery,  ac- 
companying the  small  sciatic  nerve,  is  continued  through  it  to 
the  leg. 


a.  Popliteal  artery. 

b.  Upper  external  articular. 

c.  Upper  internal  articular. 

d.  Cutaneous  branches  with  veins. 

e.  Cutaneous  branch  with  the  small 

sciatic. 

f.  Cutaneous  branch  of  the  anasto- 

motic. 


g.  Internal  sural  to  gastrocnemius. 

h.  Short  saphenous  vein. 

t*.   Cutaneous  veins  of  the  back  of 

the  leg. 
/.   Popliteal  vein, 
n.  External    sural    artery    to    the 

gastrocnemius. 
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The  popliteal  artery,  a,  begins  and  ends  beyond  the  limits  of  the 
space  now  defined.  The  part  of  the  artery  contained  in  the 
ham  courses  obliquely  from  the  inner  side  above  to  the  mid- 
point of  the  space  below.  At  first  it  issues  from  beneath  the 
semimembranosus,  B,  but  it  lies  afterwards  in  the  hollow  between 
the  condyles  of  the  femur  and  the  heads  of  the  gastrocnemius. 
It  is  deeply  placed  throughout,  and  rests  on  the  lower  end  of  the 
femur  and  the  knee-joint.  Internally  it  is  in  contact  with  the 
semimembranosus,  B,  and  with  the  inner  head  of  the  gastrocne- 
mius, H  ;  and  the  first  muscle  would  serre  as  the  guide  to  the 
position  of  the  vessel.  It  has  the  following  connections  with 
veins  and  nerves  : 

The  popliteal  vein,  Z,  is  closely  united  to  the  artery  throughout 
At  the  upper  end  of  the  space  it  is  external  to  the  arterial  trunk, 
whilst  towards  the  lower  end,  or  between  the  heads  of  the  gas- 
trocnemius, it  becomes  superficial  to  that  vessel.  Some  small 
cutaneous  veins,  %  cross  the  inner  side  of  the  artery  in  their  course 
to  join  the  popliteal  vein. 

The  internal  popliteal  nerve,  3,  passes  through  the  ham  from 
the  upper  to  the  lower  angle,  and  is  much  more  superficial  than 
the  blood-vessels.  At  first  it  lies  outside  the  line  of  the  vascular 
trunks,  but  is  placed  over  these  between  the  heads  of  the  gastro- 
cnemius. Some  of  its  branches  touch  the  vessels :  for  instance 
the  short  saphenous  nerve,  4,  lies  on  the  popliteal  trunks  below, 
and  the  nerve,  6,  to  the  inner  head  of  the  gastrocnemius  crosses 
them ;  ftirther  the  azygos  articular  nerve,  7,  enters  the  back  of 
the  joint  beneath  the  vessels. 

Much  more  superficial  than  the  internal  popliteal  trunk,  8,  is 
the  continuation  of  the  small  sciatic  nerve,  2,  with  an  accompany- 
ing vessel ;  and  resting  on  the  popliteal  artery  is  the  obturator 
nerve. 

Brandies  of  the  artery.  In  the  popliteal  space  the  artery  ftir- 
nishes  muscular  and  articular  branches. 

Muscular  branches.  These  are  supplied  from  the  upper  and 
lower  parts  of  the  trunk.  The  upper  enter  the  biceps  and  semi- 
membranosus ;  and  the  lower  or  sural,  g  and  n,  are  distributed 
to  the  heads  of  the  gastrocnemius  and  the  plantaris. 
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Articular  arteries.  Only  the  uppfer  pair  is  visible,  and  it  is  at- 
tached to  the  arterial  tmnk  rather  above  the  knee-joint.  The 
outer  one,  J,  crosses  the  femur  above  the  condyle,  and  passing 
under  the  biceps,  leaves  the  ham  by  perforating  the  external 
intermuscular  septum.  The  inner,  a,  is  directed  beneath  the 
inner  hamstrings  and  the  tendon  of  the  adductor  magnus  to  the 
iront  of  the  knee-joint. 

A  single  median  (azygos)  articular  branch  enters  the  joint 
through  the  posterior  ligament,  but  it  is  concealed  by  the  trunks 
of  the  vessels. 


NERVES  OF  THK  SPACE. 


In  the  ham  are  lodged  the  two  great  trunks  into  which  the 
sciatic  nerve  splits,  with  branches  of  these  ;  and  in  it  are  offsets 
of  the  small  sciatic  and  obturator  nerves. 


1.  Internal  cutaneous  of  the  tliigli. 

2.  Small  sciatic  nen'e. 

8.  Internal  popliteal  nerve. 

4.  Short  saphenous  nerve. 

5,  6.  Branches  to  the  heads  of  the 

gastrocnemius. 


7.  Middle  articular  branch. 

8.  External  articular  branch. 

9.  Communicating    peroneal 

branch. 

10.  External  cutaneous  of  the  leg. 

11.  External  popliteal  nerve. 


Popliteal  nerves.  At  the  back  of  the  thigh  the  sciatic  nerve 
divides  into  the  internal  and  external  popliteal  trunks  (Plate  Lii.); 
these  are  continued  through  the  ham  to  the  leg,  and  furnish 
branches  to  the  surrounding  parts. 

Tlie  internal  or  larger  trunk,  3,  lies  nearly  in  the  middle  of 
the  limb,  and  takes  the  position  before  said  to  the  blood-vessels 
(p.  400) :  it  gives  articular  branches  to  the  knee-joint;  muscular 
to  the  gastrocnemius,  plantaris,  and  soleus ;  and  a  cutaneous 
nerve  (short  saphenous)  to  the  back  and  outer  part  of  the 
leg. 

The  external  popliteal,  11,  is  placed  under  cover  of  the  biceps 
muscle,  and  leaves  the  space  below  to  reach  the  fore  part  of  the 
leg.  Near  its  commencement  it  gives  an  articular  nerve,  8,  to 
the  knee-joint ;  and  whilst  it  is  contained  in  the  space  two  or 
three  cutaneous  nerves  to  the  back  and  outer  part  of  the  leg 
arise  from  it.    No  muscles  receive  branches  from  this  trunk. 
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The  small  sciatk  nerve,  2,  is  continned  through  the  popliteal 
space,  immediately  beneath  the  fascia  lata,  to  end  in  the  integu- 
ments of  the  back  of  the  leg  (Plate  Liii.). 

The  obturator  net've  courses  along  the  popliteal  artery  to  reach 
the  knee-joint,  to  which  it  is  distributed  :  it  is  more  fully  seen  in 
the  following  Plate. 

LympJiaiics.  Large  lymphatic  vessels  with  some  glands  lie 
along  the  blood-vessels.  The  glands  are  three  or  four  in  number, 
and  through  them  pass  the  lymphatics  accompanying  the  tibial 
blood-vessels  and  the  short  saphenous  vein. 

Fat  in  the  ham,  A  loose  granular  fat,  similar  to  that  in  the 
iscliio-rectal  fossa,  fills  the  popliteal  space,  and  surrounds  loosely 
the  vessels  and  nerves,  so  as  to  permit  their  necessary  displacement 
in  the  movements  of  the  knee-joint.  Above  and  below  it  is  con- 
tinuous with  the  areolar  tissue  and  fat  of  the  thigh  and  leg. 
Abscesses  form  readily  in  it,  and  may  acquire  large  size  without 
giving  rise  either  to  swelling  on  the  surface,  or  to  fluctuation.  From 
the  strength  and  completeness  of  the  subcutaneous  boundary  the 
pus  does  not  find  its  way  readily  to  the  surface  ;  and  to  prevent 
this  fluid  burrowing  upwards  and  downwards  under  the  muscles, 
where  the  popliteal  space  is  not  closed  by  fascia,  incisions  should 
be  made  through  the  fascia  lata. 


DESCRIPTION  OF  PUTE  LII. 


In  this  Figure  a  view  of  the  dissection  of  the  back  of  th^  thigh 
is  given. 

After  the  popliteal  space  has  been  examined,  the  hinder  part  of 
the  thigh  may  be  exposed  by  slitting  up  and  reflecting  the  skin 
and  the  fascia  between  the  ham  and  the  buttock.  The  surface  of 
the  muscles  having  been  cleaned,  these  may  be  separated  fiom 
each  other  to  trace  the  vessels  and  nerves. 


HAMSTRING  MUSCLES. 
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MUSCLES  OF  THE  BACK  OF  THE  THIGH. 

Behind  the  femur  are  situate  the  flexor  muscles  of  the  hip-joint, 
which  are  called  commonly  the  hamstrings.  At  this  stage  of  the 
dissection  the  insertion  of  the  gluteus  maximus  can  be  better 
seen  than  in  Plate  XLVin.,  where  the  muscle  is  delineated. 


A.  B.  G. 

Insertion  of  the  glatenA 

D. 
E.F. 

maximus. 
Qoadratus  femoris. 
Insertion  of  the  addnctor 

0. 
H. 

magnos. 
Long  head  of  the  biceps. 
Short  head  of  the  biceps. 

L  Ischial  part  of  the  adductor 
magnus. 

J.    Semitendinosus. 

E.   Semimembranosus. 

L.  Outer  head  of  the  gastrocne- 
mius. 

N.  Inner  head  of  the  gastrocne- 
mius. 


Insertion  of  the  gluteus  maximus.  The  fibres  of  this  muscle  are 
inserted  partly  into  the  fascia  lata,  and  partly  into  the  femur. 
About  the  upper  two  thirds  of  the  whole  (as  far  as  A)  end  in  the 
fascia  lata.  The  remaining  fibres  are  inserted  by  two  parts ; — 
one,  B,  the  larger,  is  fixed  into  the  line  leading  from  the  linca 
aspera  to  the  great  trochanter ;  and  the  other,  C,  ends  in  the 
fascia  lata. 

Bic^s  flexor  cruris.  The  muscle  consists  of  two  heads,  long 
and  short. 

The  long  head,  G,  is  spindle-shaped,  and  arises  from  the  lower 
part  of  the  ischial  tuberosity  in  common  with  the  semitendinosus. 
The  short  head,  H,  which  is  flattened,  takes  origin  from  the 
linea  aspera,  and  from  nearly  the  whole  of  the  outer  condyloid 
line  of  the  femur,  as  well  as  from  the  external  intermuscular 
septum.  Both  heads  blend  below  in  a  tendon,  which  is  divided 
into  two  pieces  by  the  external  lateral  ligament  of  the  knee-joint, 
and  is  inserted  into  the  head  of  the  fibula,  whilst  a  small  part  is 
prolonged  to  the  head  of  the  tibia :  from  the  tendon  a  process  is 
continued  to  the  fascia  of  the  leg. 

Uncovered  by  muscle  except  above,  where  the  gluteus  maximus 
conceals  it,  the  biceps  lies  on  the  adductor  magnus,  and  crosses 
the  great  sciatic  nerve.  To  its  inner  side  is  the  semitendinosus,  J. 
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In  the  lower  fourth  of  the  thigh  it  bounds  externally  the  hollow  of 
the  ham,  and  forms  the  outer  hamstring.  Between  the  external 
lateral  ligament  of  the  knee-joint  and  the  tendon  of  insertion  a 
synovial  bursa  intervenes. 

When  the  tibia  is  free  to  move  the  muscle  combines  with  the 
other  hamstrings  in  drawing  backwards  that  bone  and  flexing  the 
knee  ;  and  after  the  joint  has  been  bent  it  will  rotate  outwards 
the  leg.  If  the  bones  of  the  leg  are  fixed,  it  will  assist  its  fellows 
in  propping  the  pelvis  on  the  femur ;  and  if  the  lower  limb  is 
moveable  at  the  hip,  but  immoveable  at  the  knee-joint,  the  muscle 
will  bring  down  and  back  the  raised  femur,  thus  checking  flexion 
of  the  hip,  and  will  help  in  putting  back  the  forward  leg  in  the 
process  of  walking  backwards. 

Tlie  semitendinoms,  J,  is  named  from  its  long  tapering  tendon 
near  the  knee.  It  arises  from  the  ischial  tuberosity  and  the 
tendon  of  the  biceps.  Its  fibres  form  at  first  a  flat  muscle  ;  but 
this  becomes  round  below,  and  ends  at  the  lower  third  of  the 
thigh  in  a  tendon,  which  is  inserted  into  the  inner  side  of  the 
tibia  close  below  the  gracilis  (Plate  XLvn.). 

Like  the  other  hamstrings,  it  is  covered  above  by  the  gluteus 
maximus  ;  and  it  rests  on  the  semimembranosus.  To  its  outer 
side  is  the  biceps  as  far  as  the  popliteal  space.  At  the  insertion  a 
synovial  membrane  envelops  the  tendon ;  and  under  the  muscle  at 
its  origin  is  placed  another  bursa  (Theile).  A  tendinous  line 
crosses  the  muscle  obliquely  from  the  inner  to  the  outer  side,  so 
as  to  divide  it  into  an  upper  and  a  lower  part,  but  some  of  the 
under  fibres  pass  over  this  intersecting  band« 

Acting  from  the  pelvis  the  muscle  bends  the  knee-joint;  and 
it  will  afterwards  rotate  in  the  leg.  The  leg  being  fixed  and  the 
hip-joint  free  to  move,  the  muscle  balances  the  pelvis.  It  will 
put  back  the  raised  femur  in  the  same  way  as  the  biceps. 

The  semimemhranosus,  K,  is  the  largest  of  the  hamstrings,  and 
arises  by  a  tendon  from  the  ischial  tuberosity,  external  to  and 
rather  above  the  other  two  muscles.  From  this  tendon  which 
widens  and  becomes  thin  at  the  inner  edge,  but  is  thickened  and 
rounded  at  the  outer,  the  fleshy  fibres  spring,  and  form  below  a 
rounded  belly.    Inferiorly  the  muscle  is  terminated  by  a  second 
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tendon^which  is  inserted  into  a  groove  on  the  inner  tuberosity  of 
the  head  of  the  tibia,  and  sends  off  the  three  following  fibrous 
processes  : — one  backwards  to  join  the  capsule  of  the  knee-joint ; 
another  forwards  to  blend  with  the  internal  lateral  ligament  of 
that  joint ;  and  a  third  downwards  to  unite  with  the  fascia  cover- 
ing the  popliteus  muscle.  At  the  insertion  a  small  bursa  is  in- 
terposed between  the  tendon  and  the  bone. 

Crossing  beneath  the  other  hamstrings  it  is  hollowed  out  above 
to  lodge  the  semitendinosus.  Beneath  it  is  the  adductor  magnus. 
In  the  lower  third  of  the  thigh  it  bounds  internally  the  ham,  and 
projects  into  that  hollow  so  as  to  cover  the  popliteal  vessels. 
Between  its  lower  tendon  and  the  inner  head  of  the  gastrocnemius 
is  a  large  bursa,  which  contains  oftentimes  a  thick  glairy  reddish 
fluid. 

Being  stronger  than  the  semitendinosus  it  acts  more  powerfully 
in  bending  the  knee-joint,  and  in  rotating  inwards  the  leg,  sup- 
posing the  tibia  to  be  the  part  moved.  In  the  standing  posture 
tlie  pelvis  is  propped  by  it  and  the  other  hamstrings.  In  attempts 
to  flex  the  hip-joint,  whilst  the  knee  is  kept  extended,  it  is  used 
to  check  the  elevation  of  the  femur.  In  concert  with  its  fellows 
it  will  depress  and  move  back  the  femur,  as  in  walking  backwards. 
After  the  body  has  been  bent  forwards,  as  in  stooping,  the  muscle 
will  draw  down  and  back  the  ischial  tuberosity,  and  place  the 
pelvis  in  the  erect  position. 

Adducbr  nuigntis.  This  large  fleshy  muscle  separates  the  ham- 
strings, and  the  nerves  and  vessels  at  the  back  of  the  thigh,  from 
the  femoral  vessels  and  the  other  adductor  muscles.  Near  the 
attachment  to  the  lower  end  of  the  linea  aspera  the  femoral  ves- 
sels pass  from  before  back  through  an  aperture  in  it,  which  is 
fleshy  behind  but  tendinous  in  front :  this  hole  is  bounded  exter- 
nally by  the  slip,  F,  which  is  fixed  for  a  short  distance  to  the 
inner  condyloid  line,  and  internally  by  the  strong  fibres,  I,  coming 
from  the  ischial  tuberosity  and  ending  in  a  tendon  to  the  inner 
condyle  of  the  femur. 

VESSELS   OF  THE  BACK  OF  THE  THIGH. 

Many  branches  of  the  profunda  pierce  the  adductor  magnus, 
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and  ramify  in  the  hamstrings.  Below  that  muscle  lie  the  pppliteal 
vessels  and  their  branches.  And  in  the  region  of  the  buttock 
some  small  branches  of  the  sciatic,  pudic,  and  internal  circumflex 
arteries  are  delineated. 


A&TERIE6. 

a.  Inferior  hsemorrhoidal  of   the 

pudic. 

b.  Small  sciatic. 

e.  Internal  circumflex. 

d.  First  perforating  branch. 

e.  Second  perforating. 
/.  Third  perforating. 

g.  Muscular  branches  of  profunda. 


i  Popliteal  artery. 

j.  Muscular  branch  of  popliteal. 

k.  Upper  external  articular  branch. 

I,  Upper  internal  articular. 

n.  Inner  sural  branch. 

r.  Outer  sural  branch. 

Veins. 

0.  Popliteal  vein. 
p.  Short  saphenous. 


Bratuhes  of  the  internal  iliac.  The  two  branches  here  seen 
have  been  previously  referred  to  with  the  description  of  other 
plates  :— a,  marks  the  inferiar  ImmorrJioidal  branch  of  the  pudic» 
which  supplies  the  sphincter  ani  and  the  gut  (Plate  xxix.) ; 
and,  hy  points  out  the  ramifications  of  the  small  sciatic  artery  at 
the  lower  border  of  the  gluteus  maximus  (Plate  xlix.). 

Branches  of  the  profunda.  Most  of  the  branches  of  the  pro- 
funda, viz.,  perforating  and  muscular,  are  directed  to  the  back  of 
the  thigh  through  the  adductor  magnus,  and  ramify  in  the  ham- 
strings :  one  (internal  circumflex)  runs  above  the  adductor. 

Internal  circumflexy  c.  The  transverse  branch  of  this  artery 
passes  between  the  edges  of  the  quadratus  femoris,  D,  and  adductor 
magnus,  I,  and  supplies  the  hamstring  muscles  (p.  305). 

The  perforating  arteries  are  four  in  number,  and  are  derived 
from  the  profunda  on  the  front  of  the  thigh  (p.  377).  All  of  them 
pierce  the  adductor  magnus  near  its  attachment  to  the  femur,  the 
first  appearing  near  the  top  of  the  muscle,  and  the  last  near  the 
lower  end  of  the  linea  aspera  ;  and  all,  except  the  first,  are  more 
or  less  concealed  by  the  biceps.  The  first  is  marked  with  d^  the 
second  with  <?,  and  the  cutaneous  part  of  the  third  with,/:  they 
have  the  following  distribution  : — 

Each  (except  the  first)  is  directed  outwards  close  to  the  linea 
aspera,  and  through  the  short  head  of  the  biceps  and  the  external 
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intermuscular  septum  to  the  vastus  extemus  muscle,  in  which  it 
is  distributed,  maintaining  communications  with  its  fellows  and 
with  the  descending  branches  of  the  external  circumflex  artery. 
In  the  first  artery,  d,  of  the  set  there  is  a  difference  in  its  course, 
for  it  is  higher  than  the  short  head  of  the  biceps,  and  pierces  the 
gluteus  maximus.  In  its  passage  each  furnishes  a  branch  to  the 
long  head  of  the  biceps,  except  the  fourth  when  it  is  small ;  and 
as  each  artery  pierces  the  short  head  of  the  biceps  it  gives  a  small 
ofSaiot  to  that  muscle. 

A  cutaneous  branch  is  given  off  from  each  of  the  three  first ; 
and  this  enters  the  fat  along  the  line  of  the  intermuscular 
septum. 

Muscular  or  anastomotic  branches  of  the  profunda.  These  are 
distinct  from  the  perforating  arteries  (p.  377),  and  pierce  the  adduc- 
tor magnus  internal  to  those  vessels.  Generally  four  in  number, 
most  of  them  are  concealed  by  the  inner  hamstrings,  but  the  two 
which  are  visible  in  the  Figure  are  marked  with  g. 

The  highest  is  placed  outside  the  line  of  the  others,  and  appears 
about  five  inches  from  the  ischial  tuberosity :  it  supplies  the 
semitendinosus  and  biceps,  and  anastomoses  with  the  internal 
circumflex.  The  remaining  three  come  out  in  a  line  through  a 
cleft  between  the  fibres  of  the  adductor,  and  about  two  inches 
from  each  other :  they  end  mostly  in  the  semimembranosus,  but 
one  or  more  may  give  offsets  also  to  the  biceps  and  semitendinosus, 
as  is  the  case  with  the  lowest  in  this  Plate.  Offsets  are  furnished 
from  them  to  the  great  sciatic  nerve. 

These  vessels  serve  the  purpose  of  maintaining  at  the  back  of 
the  thigh  conmiunications  in  the  hamstring  muscles  with  branches 
of  the  popliteal  artery. 

Near  the  inner  border  of  the  adductor  magnus  some  small  cuta^ 
neous  branches  issue  from  the  muscular  fibres  to  end  in  the  inte- 
guments. 

The  popliteal  artery^  i^  continues  the  femoral  trunk  from  the 
front  to  the  back  of  the  limb,  and  is  represented  in  the  upper 
limb  by  the  lower  part  of  the  brachial  artery.  Named  from  its 
position  in  the  popliteal  space,  it  extends  from  the  opening  in  the 
adductor  magnus  to  the  lower  border  of  the  popliteus  muscle. 
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where  it  divides  into  two — anterior  and  posterior  tibial  arteries. 
As  its  connections  in  the  lower  part  of  the  thigh  differ  greatly 
from  those  in  the  leg  it  may  be  divided  into  two  parts  for  the 
purposes  of  description. 

The  upper  and  longer  part,  i,  reaches  to  the  knee-joint,  and  is 
contained  in  the  popliteal  space.  It  is  placed  deeply  in  the  upper 
part  of  the  ham,  but  it  becomes  more  superficial  below  in  conse- 
quence of  the  projection  backwards  of  the  femur,  and  the  decreas- 
ing thickness  of  the  limb.  Its  direction  is  oblique  from  the  inner 
side  of  the  femur  to  the  middle  of  the  joint.  At  first  it  is  over- 
lapped by  the  semimembranosus,  K,  as  far  as  the  condyles  of  the 
femur,  but  thence  to  the  joint  it  is  covered  by  the  teguments,  the 
fascia  lata,  and  the  fat,  and  by  veins  and  nerves.  Beneath  the 
vessel,  from  above  down,  are  placed  the  lower  end  of  the  femur, 
and  the  posterior  ligament  of  the  knee-joint.  Above  the  con- 
dyles of  the  femur  the  artery  is  nearer  the  inner  than  the  outer 
side  of  the  space  ;  and  beyond  that  point  it  lies  between,  and 
close  to  the  heads  of  the  gastrocnemius  L  and  N  with  the 
plantaris. 

The  popliteal  vein,  o,  is  closely  united  to  the  artery  throughout, 
but  it  changes  its  position  in  the  following  way  : — as  far  as  the 
condyles  of  the  femur  the  vein  is  superficial  and  external,  so  as  to 
leave  only  a  narrow  arterial  strip  visible  internally,  but  onwards 
to  the  joint  the  vein  covers  the  artery.  Over  the  artery  between 
the  heads  of  the  gastrocnemius  lie  the  short  saphenous  vein, 
and  cutaneous  and  muscular  branches  of  arteries,  veins,  and 
nerves. 

Two  nerves  accompany  the  artery,  viz.  the  internal  popliteal 
and  the  obturator.  The  popliteal  trunk  passes  vertically  along 
the  middle  of  the  limb,  from  the  upper  to  the  lower  point  of  the 
ham,  and  lies  external  to,  and  much  more  superficial  than  the 
bloodvessels  ;  but  between  the  condyles  of  the  femur  it  is  brought 
much  nearer  to  the  vessels,  and  lower  down,  between  the  heads  of 
the  gastrocnemius,  it  is  placed  over  the  artery  and  vein.  Some 
of  the  branches  of  this  large  trunk  come  into  contact  with  the 
artery : — thus  the  posterior  articular  nerve  to  the  joint,  2,  crosses 
under  the  artery  ;  and  the  short  saphenous  nerve,  4,  lies  over  the 
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bloodvessel  in  the  interval  between  the  heads  of  the  gastrocne- 
mios.  The  obturator  nerve,  1,  runs  on  the  artery  as  far  as  the 
knee-joint,  in  which  it  ends. 

From  this  part  of  the  arterial  trunk  muscular  and  articular 
arteries  are  supplied,  the  former  coming  off  near  the  top  of  the 
ham,  and  the  latter  near  the  knee-joint.  All  are  so  small  in  size 
as  not  to  disturb  the  reparative  process  which  would  be  set  up  in 
the  parent  trunk  after  a  ligature  has  been  applied  to  it. 

Peculiarities.  Very  few  variations  in  the  course  and  condition 
of  the  artery,  and  in  the  surrounding  parts  are  met  with.  Perhaps 
the  most  noteworthy  change  in  the  artery  is  its  bifurcation  into 
the  two  tibials  opposite  the  knee-joint,  instead  of  below  that 
articulation. 

The  position  of  the  companion  vein  to  the  artery  is  in- 
constant, at  one  time  covering  more  of  that  bloodvessel  than  at 
another ;  and  not  very  unfrequently  the  vein  and  artery  change 
places. 

Ligature.  Should  circumstances  render  ligature  of  the  popli- 
teal artery  necessary,  the  spot  best  suited  for  its  application  would 
be  about  an  inch  above  the  condyles  of  the  femur,  where  there 
are  only  small  collateral  branches,  and  where  the  connections  arc 
not  complicated.  The  surface  guide  for  the  first  incision  will  be 
the  line  of  direction  of  the  artery,  and  the  vessel  will  be  anived 
at  by  cutting  vertically  down  through  the  fat  towards  the 
femur.  The  depth  of  the  vessel  may  be  diminished  during  an 
'operation  by  bending  the  knee  so  as  to  relax  the  sides  of  the 
ham.  On  attempting  to  separate  the  vein  from  the  artery  it 
should  be  remembered  that  the  two  are  very  closely  united 
together,  and  that  sometimes  the  artery  is  external  to  the  vein. 

Compression.  Whilst  the  popliteal  artery  is  contained  in  the 
intermuscular  space  behind  the  knee  pressure  can  be  applied  to 
impede  the  current  of  the  circulating  fluid.  Bending  the  knee 
too,  so  as  to  make  the  calf  of  the  leg  touch  the  back  of  the  thigh, 
will  compress  to  a  certain  extent  the  artery,  and  will  control  the 
circulation  of  the  blood  in  it ;  and  this  kind  of  pressure  has  been 
employed  with  success  in  later  times  in  the  treatment  of  aneurism 
of  the  popliteal  artery. 
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Branches  of  this  part  of  the  artery.  These  conflist  of  mtuscnlar 
and  articular,  as  before  said. 

Upper  muscular  branches.  Three  or  four  in  number  they  spring 
from  the  popliteal  trunk  soon  after  it  enters  the  ham :  they  supply 
the  semimembranosus  and  biceps,  but  most  enter  the  former 
muscle;  and  in  those  muscles  they  communicate  with  the  per- 
forating and  muscular  branches  of  the  profunda. 

The  articular  arteries  ramify  over,  and  in  the  knee-joint  They 
are  five  in  number,  viz.  an  upper  and  a  lower  pair,  with  a  single 
central  branch,  but  only  the  upper  pair  comes  into  this  dissection. 

The  upper  pair  of  articular  branches  leave  the  sides  of  the 
parent  trunk,  and  are  directed  over  the  femur  to  the  front  of  the 
limb.  The  external,  k,  passes  beneath  the  biceps,  and  the  internal^  ( 
beneath  the  adductor  magnus  and  the  other  muscles  bounding 
internally  the  ham ;  on  the  fore  part  of  the  joint  they  end  in 
muscular  branches  to  the  triceps,  and  in  anastomotic  branches 
over  the  joint. 

The  middle  or  azygos  artery  penetrates  into  the  joint  through 
the  posterior  ligament ;  it  is  concealed  by  the  large  popliteal 
nerve. 

The  popliteal  vein,  o,  has  the  same  extent,  and  the  same  con- 
nections with  surrounding  parts  as  the  artery,  but  its  position  to 
that  vessel  changes.  Between  the  heads  of  the  gastrocnemius  it 
conceals  entirely  the  artery,  but  higher  up  the  artery  becomes 
more  and  more  uncovered,  and  at  the  opening  in  the  adductor 
magnus  the  vein  is  quite  external. 

Its  contributing  branches  are  muscular  and  articular,  corres- 
ponding with  those  of  the  artery ;  and  it  receives  in  addition  the 
short  saphenous  vein,  p,  opposite  the  back  of  the  joint. 
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The  great  sciatic  nerve  and  its  two  primary  popliteal  branches 
are  continued  along  the  back  of  the  thigh  to  the  leg.  At  the 
buttock  the  ramifications  of  the  small  sciatic  nerve  come  into 
sight. 


GREAT  SCIATIC  NERVK 
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1.  Obturator  nerve. 

2.  Posterior  articular  of  the  knee. 
S.  External  articular  of  the  knee. 

4.  Short  saphenous. 

5.  Branches  to  the  gastrocnemius. 

6.  Branch  to  the  soleus  muscle. 

7.  Peroneal  communicating  branch. 

8.  Nenre  to  short  head  of  the  biceps. 
.  9.  Branch  to  «lductor  magnuo. 

( t  A  second  branch  to  the  adductor. 


10.  Muscular  branch  to  the  ham- 

strings. 

11.  Great  sciatic  ncr\-e. 

12.  lotemal  popliteal  trunk. 

13.  External  popliteal  trunk. 

14.  Small  sciatic  nerve. 

15.  Inferior  hiemoiThoidal  nerve. 

16.  Inferior  pudeudal  nerve. 


The  great  sciatic  nerve,  11,  takes  origin  in  the  sacral  plexus 
(p.  310) ;  and  after  passing  the  buttock,  it  is  continued  along  the 
back  of  the  thigh  as  far  as  midway  between  the  hip  and  knee- 
joints,  where  it  bifurcates  into  internal  and  external  popliteal. 
In  this  course  the  nerve  is  covered  above  by  the  gluteus  maximus, 
and  thence  by  the  biceps,  so  that  it  is  not  superficial  in  any  part. 
It  rests  on  the  adductor  magnus,  and  lies  along  the  outer  side  of 
the  Bcmimembranosus.  Tlie  point  of  splitting  of  the  nerve 
reaches  sometimes  nearer  the  knee  ;  at  others  it  takes  place  close 
to  the  origin  from  the  sacral  plexus,  one  piece  piercing  the  fibres 
of  the  pyriformis  muscle. 

Its  branches  arc  furnished  to  the  neighbouring  muscles,  viz.  to 
the  hamstrings  and  the  great  adductor. 

The  branch  to  tJie  hamstrings,  10,  leaves  the  upper  part  of  the 
trunk  in  the  thigh,  and  subdivides  into  pieces  which  enter  the 
semitendinosus,  semimembranosus,  and  the  heads  of  the  biceps. 
Occasionally  some  of  the  offsets  arise  as  separate  branches  from 
the  nerve-trunk. 

Branch  to  the  adductor  magnus,  9.  Tliis  springs  from  the  great 
sciatic  below  the  others,  and  sinks  into  the  fleshy  fibres  about 
the  middle  of  the  muscle ;  but  it  is  small  in  comparison  with  the 
size  of  the  adductor,  because  the  muscle  is  supplied  mainly  by  the 
obturator  nerve  (p.  378).  A  second  nerve,  \,  penetrates  the  fibres 
near  the  inner  border. 

The  internal  popliteal  nerve,  12,  is  the  larger  of  the  two  trunks 
derived  from  the  great  sciatic,  and  is  directed  to  the  back  of  the 
leg.  It  is  continued  through  the  middle  of  the  ham,  and  retains 
the  name  popliteal  as  far  as  the  lower  border  of  the  popliteus. 
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At  the  upper  part  of  the  ham  it  is  placed  outside  the  line  of  the 
bloodvessels,  but  it  gradually  approaches  these  near  the  knee, 
and  conceals  them  at  the  lower  point  of  the  space.  Its  offsets  are 
furnished  to  the  knee-joint,  and  to  the  teguments  and  some 
muscles  of  the  back  of  the  leg :  most  of  them  are  now  seen  at 
their  origin. 

Articular  branches.  The  posterior,  2,  arises  near  the  top  of  the 
ham,  and  runs  beneatli  the  trunk  of  the  nerve  and  the  popliteal 
vessels  to  the  back  of  the  knee-joint :  piercing  the  posterior  liga- 
ment, it  ends  in  the  synovial  membrane. 

Another  nerve,  lower  internal,  (Plate  liv.)  united  with  the  pre- 
ceding or  leaving  the  trunk  below  it,  passes  under  the  trunks  of 
the  bloodvessels,  and  accompanies  the  lower  internal  articular 
artery  to  the  joint. 

Branches  of  the  gastrocnmnius,  5.  Each  head  of  the  muscle 
receives  a  separate  nerve,  and  the  branch  to  the  outer  head 
supplies  an  offset  to  the  plantaris  muscle. 

Brufich  to  the  soleuSy  6.  A  rather  large  nerve,  it  passes  under 
the  gastrocnemius,  and  enters  the  top  of  the  soleus  (Plate  liv.). 

The  sJiort  saphenous,  4,  is  a  nerve  for  the  teguments  :  lying  on 
the  popliteal  trunk  it  courses  over  the  gastrocnemius,  to  become 
cutaneous  below  the  calf  of  the  leg  (Plate  liii.). 

The  external  popliteal  irunky  13,  whilst  contained  in  the  ham 
lies  under  cover  of  the  biceps  muscle ;  but  it  leaves  the  space  oppo- 
site the  level  of  the  knee-joint,  and  proceeds  behind  the  tendon  of 
the  same  muscle  to  a  point  below  the  head  of  the  fibula,  where 
it  ends  in  branches  for  the  front  of  the  leg.  In  the  part  of  its 
course  beyond  the  space  it  is  very  superficial,  resting  on  the 
gastrocnemius  and  soleus,  and  being  covered  by  the  integuments 
and  fascia  of  the  limb :  here  the  nerve  may  be  struck  by  a  blow 
or  injured  by  a  wound ;  whilst  higher  up  it  is  protected  by  the 
overhanging  biceps,  which  will  serve  also  as  a  guide  to  its 
position. 

No  muscular  branch  is  famished  to  the  back  of  the  leg,  but 
like  the  other  popliteal  trunk  it  gives  an  articular  offset  to  the 
knee,  and  cutaneous  to  the  back  of  the  leg. 

The  external  articular  branchy  3,  leaves  the  parent  trunk  high 
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up  in  the  popliteal  space,  and  descends  under  cover  of  the  biceps 
muscle  nearly  to  the  condyle  of  the  femur ;  at  this  spot  it  meets 
the  upper  external  articular  artery,  and  accompanying  this  to  the 
outer  side  of  the  knee  divides  into  two  pieces  for  the  joint. 

The  peroneal  cmnmtmicating  branch,  7,  is  very  variable  in  size, 
and  pierces  the  deep  fascia  near  the  upper  part  of  the  calf  of  the 
leg:  to  the  integuments  it  distributes  offsets,  and  joins  the  short 
saphenous  nerve  (Plate  liii.). 

Obturator  nen%  1.  The  articular  branch  of  this  nerve  begins 
on  the  fore  part  of  the  thigh  (Plate  xlvil),  and  reaches  the  ham 
by  perforating  the  adductor  magnus  near  the  opening  for  the 
femoral  vessels.  It  is  then  directed  along  the  popliteal  vein  and 
artery,  supplying  offsets  to  them,  as  far  as  the  intercondyloid 
hollow  of  the  femur ;  here  it  quits  the  artery  on  the  inner  side,  and 
enters  the  joint  by  piercing  the  posterior  ligament. 

Small  sciatic  nerve,  14.  In  the  first  two  Plates  of  the  dissection 
of  the  buttock  this  nerve  has  been  more  completely  depicted  than 
in  this  Figure.  The  origin  and  separation  of  the  l)ranches  at  the 
lower  border  of  the  gluteus  maximus  are  visible,  but  most  of  the 
limb-branches  have  been  cut  through  near  their  beginning. 


DESCRIPTION  OF  PLATE  LIIL 


The  cutaneous  vessels  and  nerves,  and  the  superficial  muscle  of 
the  back  of  the  leg,  are  represented  in  this  Illustration. 

The  skin  is  to  be  reflected  by  means  of  a  median  longitudinal 
incision  along  the  back  of  the  leg,  from  four  inches  above  the  knee- 
joint  to  the  sole  of  the  foot,  with  a  transverse  cut  at  each  end  of  it. 
In  the  fat  which  then  appears  the  superficial  nerves  and  vessels 
may  be  found  in  the  situations  pointed  out  in  the  Figure  ;  though 
the  short  saphenous  nerve  does  not  come  through  the  deep  fascia 
till  half  way  along  the  leg. 
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CUTANEOUS  NERVES  OF  THE  BACK  OF  THE  LEG. 

The  tegumentary  nerve-branches  on  the  back  of  the  leg  are 
derived  from  the  popliteal  trunks,  and  from  the  small  sciatic  and 
anterior  crural  nerves. 


1.  Inner   branch   of  the   internal 

cutaneous  of  the  thigh. 

2.  Internal  or  long  saphenous. 

3.  Small  sciatic. 

4.  External  or  short  saphenous. 


5.  Peroneal  communicatiDg  bimnch. 

6.  Cataneons  branch  of  the  outer 

part  of  the  leg. 

7.  Internal  popliteal  trunk. 

8.  External  popliteal  trunk. 


Internal  cutaneous  of  iJie  thigh.  The  inner  branch  of  this 
nerve,  1,  becomes  cutaneous  close  above  the  knee-joint,  and 
descending  over  the  inner  belly  of  the  gastrocnemius,  reaches 
about  half  way  to  the  heel.  Near  the  knee  it  is  joined  by  a  small 
branch  from  the  internal  saphenous. 

Internal  or  Imig  saphenous  nerve^  2,  escapes  from  beneath  the 
sartorius  on  the  inside  of  the  knee  ;  piercing  then  the  deep  fascia, 
it  enters  the  subcutaneous  fatty  layer,  and  accompanies  the  vein  of 
the  same  name  to  the  inner  side  of  the  foot.  A  small  commnni- 
cating  branch  unites  it  and  the  internal  cutaneous. 

The  small  sciatic  nervCy  3,  passing  through  the  ham,  pierces  the 
deep  fascia  below  that  space.  When  cutaneous,  it  is  ^plied  to 
the  short  saphenous  vein,  and  sending  effects  around  the  vessel,  is 
continued  to  the  middle,  or  the  lower  third  of  the  leg.  Inferiorly 
it  unites  with  an  offset  of  the  short  saphenous  nerve. 

The  external  or  short  sapJienous  nerve,  4,  coming  from  the 
internal  popliteal  trunk  (p.  412)  courses  along  the  back  of  the 
leg  and  below  the  outer  ankle,  with  the  vein  of  the  same  name,  to 
the  outer  side  of  the  foot  and  little  toe.  In  this  course  it  lies 
beneath  the  deep  fascia  till  about  half  way  down  the  leg,  where  it 
enters  the  fat,  and  is  joined  by  the  peroneal  communicating 
branch,  5.  It  distributes  oflfeets  to  the  integuments  of  the  leg 
below  the  calf,  and  many  branches  of  large  size  to  the  onter  side 
of  the  heel  and  foot. 

The  peroneal  communicating  branchy  5,  is  derived  ftx)m  the 
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external  popliteal  trunk :  appearing  superficial  to  the  fascia,  it 
joins  the  short  saphenous  as  soon  as  this  becomes  cutaneous.  To 
the  outer  side  of  the  leg  it  furnishes  a  considerable  cutaneous 
branch,  6,  which  reaches  two  thirds  or  more  of  the  distance  to  the 
heel :  this  nerve  may  arise  separately  from  the  external  popliteal 
trunk. 

One  or  two  other  cutaneous  nerves  for  the  upper  and  outer  part 
of  the  leg  are  supplied  by  the  trunk  of  the  popliteal  nerve. 


SUPERFICIAL  VESSELS  OF  THE   BACK  OF  THE  LEG. 

Both  cutaneous  arteries  and  veins  are  found  with  the  cuta- 
neous nerves  at  the  back  of  the  leg. 


Arteries. 

a.  Trunk  of  the  j)oplitoal. 

b.  Muscular  branch  of  popliteal. 

c.  Cutaneous  branch  ^'ith  short 

saphenous  nerve. 

d.  Cutaneous  branch  with  peroneal 

communicating  nerve. 

e.  Cutaneous  part  of  the  anasto- 

motic artery. 


Veins. 

g.  Trunk  of  the  poplitcaL 
h.  Internal  or  long  saphenous. 
t.   External  or  short  saphenous, 
y.  Communiratiiig  branch  between 

saphenous  veins. 
k.  Communicating    to  saphenous 

from  posterior  tibial. 


Cutaneous  arteries.  Many  of  these  perforate  the  deep  fascia  at 
inter^'als,  and  some  pierce  the  gastrocnemius  ;  but  the  longest  and 
largest  accompany  the  superficial  veins. 

The  branrh,  e,  with  the  short  saphenous  fierve  springs  from  the 
popliteal  trunk  near  the  knee-joint,  and  accompanies  the  vein 
beneath  the  fascia  to  reach  the  integuments  below. 

The  branch,  rf,  with  the  peroneal  communicating  nerve,  begins  in 
a  muscular  branch  of  the  popliteal  trunk,  and  runs  with  an  offset 
of  the  nerve  to  the  integuments  of  the  outer  part  of  the  calf. 

A  branch  with  the  small  sciatic  nerve  is  supplied  from  the  mus- 
cular artery,  b,  and  reaches  the  integuments  below  the  upper 
third  of  the  leg. 

The  cutaneous  branch,  e,  of  the  anastomotic  appears  at  the  knee ; 
it  escapes  from  beneath  the  sartorius,  and  is  continued  onwards 
with  the  internal  saphenous  nerve. 
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Superficial  vems.  Two  in  number,  and  named  saphenons,  they 
begin  on  the  dorsum  of  the  foot — one  on  the  outer,  and  the  other 
on  the  inner  side. 

The  infernal  saphenmis,  h,  the  larger  of  the  two,  appears  only 
for  a  short  distance  on  the  inner  side  of  the  knee  and  calf  of  the 
leg.  Upwards  it  is  prolonged  to  the  thigh,  and  downwards  it  is 
continued  to  the  foot  with  the  nerve  of  the  same  name.  At  the 
knee  it  is  joined  by  branches  from  the  deep  veins. 

The  external  or  sliarl  saplwnous,  t,  begins  on  the  outer  side  of 
the  foot  in  the  venous  arch  on  the  dorsum  (Plate  lvi.).  Bending 
below  the  outer  ankle,  it  ascends  in  the  teguments  along  the 
outer  border  of  the  tendo  Achillis,  and  the  middle  line  of  the  calf 
of  the  leg  to  the  popliteal  space,  where  it  ends  by  joining  the 
popliteal  vein.  In  the  lower  half  of  the  leg  it  lies  with  the  short 
saphenous  nerve,  and  in  the  upper  half  with  the  small  sciatic 
nerve.  About  the  foot  and  heel  it  receives  many  branches  both 
superficial  and  deep  ;  higher  in  the  leg  it  is  joined  by  branches 
from  the  teguments  and  deeper  parts,  and  communicates  with  the 
internal  saphenous  vein — one  of  the  last  set  of  branches  being 
marked  with  /. 

MUSCLES  OF  THE   BACK  OF  THE  LEG.    • 

The  superficial  layer  of  muscles,  forming  the  projection  of  the 
calf,  is  delineated  in  this  and  the  following  Plate.  In  the  Illus- 
tration a  view  of  the  undisturbed  condition  of  the  popliteal  space 
is  also  obtained. 


A.  Biceps  cruris. 

B.  Semimembranosus. 

C.  Semitendinosus. 

D.  Sartorius. 

F.  Inner  head  of   the  gastrocne- 
mius. 


G.  Plantaris,  belly  of  the  muscle. 
H.  Outer  head  of  gastrocnemius. 
L  Tendon  of  the  plantaris. 
J.  Solcus  muscle. 
K.  Tendo  Achillis. 


Popliteal  »pace.  In  this  Figure  the  intermuscular  hollow  is 
represented  as  it  appears  in  form  and  size  before  the  lateral  boun- 
daries are  disturbed.  In  Plate  Li.  the  space  is  shown  as  it  is 
usually  described. 
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As  now  seen  the  ham  measures  about  three  inches  in  lengtli, 
and  one  and  a  half  in  width  at  the  widest  part ;  and  its  dimin- 
ished siae  is  due  to  the  greater  approximation  of  the  biceps,  A, 
and  semimembranosus,  B,  over  the  hollow.  Like  the  axilla,  the 
apace  extends  largely  under  the  muscles  though  it  has  but  a  com- 
parati?elf  small  surface  opening ;  and  it  is  prolonged  upwards 
between  the  femur  and  the  hamstrings.  Tumours  in  the  space, 
projecting  under  the  muscles  bounding  laterally  the  ham,  would 
not  be  recognised  with  facility  in  consequence  of  the  coverings 
over  them. 

Vestels.  In  the  undisturbed  state  of  the  ham  the  i>oplitoal 
Tessels  are  laid  bare  only  for  a  very  short  distance.  About  an 
inch  of  the  popliteal  arUnjy  a,  is  visible — the  part  opposite  the 
condyle  of  the  femur,  which  comes  from  beneath  the  semimem- 
branosus, and  disappears  under  the  inner  head  of  the  gastro- 
cnemius. 

A  muscular  branch,  by  leaves  the  trunk  of  the  artery  here,  and 
supplies  the  biceps  and  semimembranosus :  this  furnishes  a  cuta- 
neous offset  with  the  small  sciatic  nerve. 

About  two  inches  of  the  poplifml  vein,  can  be  seen  lying  ex- 
ternal to  and  in  contact  with  the  artery :  at  this  8]:)ot  the  short 
saphenous  vein  opens  into  it. 

Nerves,  Very  unequal  parts  of  the  popliteal  nerves  appear  in 
the  hollow  of  the  ham  before  the  muscles  are  drawn  apart  from 
each  other.  About  three  inches  of  the  internal  popliteal  trunk  is 
uncovered ;  but  strictly  speaking  only  an  inch  of  the  external 
popliteal,  for  the  greater  part  of  the  nerve  here  delineated  lies 
out  of  the  ham,  and  rests  on  the  gastrocnemius  and  soleus 
muscles. 

Muscles  of  the  calf  of  the  leg.  Tliree  muscles  form  the  calf  of 
the  leg,  viz.,  gastrocnemius,  soleus,  and  plantaris,  but  only  the 
first  is  illustrated  in  this  Figure. 

The  gastrocmmiiiSy  the  most  superficial  of  the  muscles  of  the 
calf,  consists  of  two  halves  or  bellies,  F  and  H,  which  unite  below 
in  a  common  tendon. 

The  inner  half  of  the  muscle  is  attiiched  above  by  tendon 
to  the  posterior  {xirt  of  the  inner  condyle  of  the  femur,  and  by 
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fleshy  fibres  to  the  condyloid  line  for  about  an  inch.  And  the 
outer  belly  is  fixed  also  by  tendon  to  the  outer  condyle  of  the 
femur,  viz.  to  the  upper  and  hinder  part,  but  chiefly  to  an  im- 
pression on  the  outer  surface.  Fleshy  fibres  soon  succeed  to  each 
tendon  of  attachment,  and  descend,  forming  separate  bellies 
(inner  and  outer),  to  end  in  the  wide  common  tendon. 

The  common  tendon,  broad  and  thin  above,  where  it  receives 
the  gastrocnemius,  becomes  narrowed  below,  and  joins  that  of  the 
Boleus  in  the  tendo  Achillis,  K  :  from  it  a  narrow  piece  is  pro- 
longed upwards  between  the  halves  of  the  muscle. 

The  mubjlc  is  in  contact  by  one  surface  with  the  fascia  of  the 
leg ;  and  by  the  other  with  the  soleus  and  plantaris,  and  the  popli- 
teal vessels  and  the  internal  popliteal  nerve.  The  inner  half  or 
belly  is  more  prominent  than  the  outer,  and  reaches  lower  down 
the  leg.  At  its  origin  the  two  parts  of  the  muscle  limit  laterally 
the  popliteal  space. 

In  its  action  on  the  ankle  the  muscle  is  always  combined  with 
the  soleus  through  the  tendo  Achillis.  But  from  its  attachment 
to  the  femur  it  possesses  a  power  of  moving  that  bone,  which  is 
not  shared  by  the  soleus.  Supposing  the  foot  fixed,  the  gas- 
trocnemius can  draw  back  and  down  the  femur,  bending  the  knee- 
joint  at  the  same  time,  as  is  exemplified  in  stooping  to  the 
ground,  or  in  squatting.  In  walking  backwards  it  will  assist 
the  soleus,  the  knee-joint  being  kept  straight  by  the  extensors,  in 
bringing  the  limb  over  the  projected  foot. 


DESCEIPTION  OF  PLATE  LIY. 


The  soleus  and  plantaris  muscles,  and  the  lower  part  of  the 
popliteal  vessels  and  nerves,  are  laid  bare  in  this  view. 

On  cutting  through  the  heads  of  the  gastrocnemius  opposite 
the  knee-joint,  and  removing  that  muscle  as  fiu:  as  the  common 
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tendon,  the  subjacent  muscles,  vessels,  and  nerves,  will  be  dis- 
played as  soon  as  the  fat  and  areolar  tissue  have  been  i*emoved. 


MUSCLES   OF  THE  CALF  OF  THE  LEG. 

The  deeper  muscles  of  the  calf,  viz.,  the  soleus  and  plantaris, 
cover  the  bones  of  the  leg ;  and  above  these,  at  the  back  of  the 
knee-joint,  lies  the  popliteus — one  of  the  deep  layer  of  muscles. 


A.  Biceps  cruris. 

B.  Semimembranosus. 

C.  Semitendinosus. 

D.  Sartonus. 

F.  Inner  head  of  gastrocnemius. 


0.  Plantaris. 

H.  Outer  heaii  of  gastrocnemius. 

1.  popliteus. 
J.  SoleuH. 

K.  Tendu  Achillis. 


The  plantaris,  G,  possesses  a  short  rounded  belly,  from  three 
to  four  inches  long,  and  a  narrow,  slender  tendon,  the  longest 
in  the  body.  The  muscle  arises  by  fleshy  fibres  from  the  outer 
condyloid  ridge  of  the  femur,  above  the  attachment  of  the  outer 
head  of  the  gastrocnemius.  Opposite  the  upper  edge  of  the 
soleus  the  fibres  end  in  the  tendon,  which  is  prolonged  between 
the  gastrocnemius  and  soleus  and  along  the  tendo  Achillis,  to 
be  inserted  into  the  back  of  the  os  calcis  at  the  inner  side  of,  or 
with  that  tendon. 

At  its  origin  the  muscle  appears  inside  the  external  head  of 
the  gastrocnemius,  and  forms  part  of  the  outer  boundary  of  the 
popliteal  space.  As  far  as  half  way  down  the  leg  it  is  covered 
by  the  gastrocnemius ;  but  where  this  muscle  ends  in  a  tendon 
the  plantaris  becomes  cutaneous,  and  then  lies  along  the  inner 
border  of  the  tendo  Achillis. 

Its  action  though  slight  is  similar  to  that  of  the  gastrocne- 
mius, for  if  the  foot  is  unsupported  it  will  extend  the  ankle  ;  or, 
the  foot  being  fixed,  it  will  help  to  bend  the  knee,  as  in  stooping. 

The  soleusy  J,  the  deepest  muscle  of  the  calf,  is  named  from 
its  flattened  and  widened  form.  It  is  attached  to  both  bones  of 
the  leg,  viz.,  to  the  head  and  upper  third  (sometimes  half)  of  the 
posterior  surface  of  the  fibula,  to  the  oblique  line  across  the 
posterior  surface  of  the  tibia,  as  well  as  to  the  middle  third  of 
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the  hinder  border  of  tliis  bone.  And  between  the  two  bones  it 
is  connected  with  a  tendinous  band,  which  bridges  oyer  the 
popliteal  vessels  and  nenres.  About  midway  between  the  knee 
and  the  heel  the  fleshy  fibres  end  in  a  tendon  which  blends  with 
that  of  the  gastrocnemius. 

On  the  cutaneous  surface  rest  the  plantaris  and  gastrocnemius ; 
and  underneath  the  soleus  are  the  deep  muscles  of  the  1^,  with 
the  main  blood-TCssels  and  ner?e  of  the  limb.  The  fibular 
attachment  is  thick  and  fleshy,  and  the  tibial,  thinner  than  the 
other,  is  aponeurotic  on  the  under  surface  (Plate  ly.).  Parallel 
to  the  upper  border  is  the  popliteus  muscle,  I. 

The  Tendo  AchiUiSy  K,  is  formed  by  the  union  of  the  aponeu- 
roses of  the  gastrocnemius  and  soleus  about  half  way  down  the 
leg.  At  its  upper  end  it  measures  about  three  inches  in  width, 
and  is  thin,  but  it  gradually  tapers  downwards,  becoming  thicker 
and  rounded  near  the  heel ;  and  finally  it  is  inserted  by  a  some- 
what widened  part  into  the  lower  half  of  the  posterior  surface 
of  the  OS  calcis.  In  Plate  ly.  a  bursa  is  shown,  separating  the 
tendon  from  the  upper  part  of  the  bone.  Comparatively  super- 
ficial throughout,  it  is  covered  only  by  the  teguments  and  the 
deep  fascia ;  and  along  the  outer  side,  below,  are  placed  the  short 
saphenous  vein  and  nerve. 

In  deformity  of  the  foot  with  elevation  of  the  heel,  division 
of  the  tendon  is  needful  to  allow  the  os  calcis  to  be  put  in  contact 
with  the  ground.  In  the  execution  of  this  operation  the  cutting 
instrument  is  entered  beneath  the  tendon  about  an  inch  above 
the  heel,  and  on  the  inner  side ;  and  the  tendon  being  put  on  the 
stretch  by  forcible  flexion  of  the  ankle,  the  knife  is  carried 
outwards  through  it,  with  a  sawing  movement,  care  being  taken 
not  to  divide  the  integuments  as  the  last  parts  of  the  tendon  are 
cut  through. 

Sometimes  the  tendon  is  ruptured  across  in  the  living  body  by 
the  forcible  and  sudden  action  of  the  fleshy  fibres.  When  this 
accident  happens,  the  broken  ends  are  separated  widely,  the  upper 
fragment  being  raised  by  the  contraction  of  the  fleshy  bellies, 
and  the  lower  piece  being  depressed  by  the  descent  of  tlie  os 
calcis  through  flexion  of  the  imkle.     With  the  view  of  approxi- 
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mating  the  ends,  the  heel  shonld  be  raised  by  forced  extension 
of  the  ankle,  and  the  knee  shonld  be  bent  to  relax  the  gastro- 
cnemius ;  by  the  adoption  of  the  position  here  indicated,  the 
npper  end,  which  is  liable  to  the  greatest  displacement,  may  be 
more  readily  depressed  towards,  and  retained  near  the  lower 
fragment  by  a  bandage  on  the  leg. 

Use  of  the  gastrocnemius  and  soleus.  These  muscles  raise  the 
06  calcis,  and  in  this  way  extend  the  ankle.  Should  the  toes 
rest  on  the  ground,  so  as  to  render  the  foot  immoveable,  the 
muscles  can  still  raise  the  heel  with  the  weight  of  the  body,  as 
in  the  different  kinds  of  progression,  or  in  standing  on  the  toes. 

If  the  lower  attachment  becomes  the  fixed  point  the  soleus 
can  render  the  leg-bones  steady  on  the  foot,  and  the  gastro- 
cnemius and  plantaris  will  support  the  knee-joint,  as  in  the 
straightened  state  of  the  limb  in  standing.  During  stooping  to 
the  ground  the  gastrocnemius  and  plantaris  will  assist  in  bending 
the  knee ;  and  in  the  act  of  rising  from  that  posture  the  solens 
brings  back  the  bones  of  the  leg  over  the  astragalus. 

Before  the  foot  reaches  the  ground  in  walking  backwards  the 
muscles  point  the  toes;  and  after  the  sole  touches  the  ground 
they  incline  back  the  slanting  limb  over  it. 

LOWER  PART  OF  THE  POPLITEAL  VESSELS. 

The  part  of  the  popliteal  vessels  here  referred  to  extends  beyond 
the  limits  of  the  ham,  and  is  laid  bare  by  reflecting  the  gastro- 
cnemius. 


a.  Popliteal  artery. 

b.  Upper  muscular  branch. 

e.  Branch  to  inner  head  of  the  gas- 
trocnemiua. 

d.  Branch  to  outer  head  of  the  gas- 
trocnemius and  the  j>lantaris. 


e.  Lower  external  articular  artery. 

/.  Lower  internal  articular  artery. 

g.  Branch  to  the  soleus. 

h.  Popliteal  vein. 

y.  Internal  saphenous  vein. 

k.  External  saphenous  vein,  cut 


Popliteal  artery^  a.  The  part  of  this  artery  which  is  now 
visible  extends  from  the  knee-joint  to  the  lower  border  of  the 
poplitens  muscle,  I.  Covered  by  the  gastrocnemius  (now  reflected), 
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it  is  crossed  near  the  ending  by  the  small  tendon  of  the  plan- 
taris,  and  its  point  of  splitting  into  the  tibials  is  concealed  by 
the  soleus,  J.    Beneath  it  lies  the  popliteus,  I. 

Superficial  and  close  to  the  artery  is  the  popliteal  yein,  which 
gradually  inclines  inwards,  so  as  to  be  placed  altogether  inside 
at  the  lower  border  of  the  popliteus. 

The  internal  popliteal  nerve,  conrsing  along  the  blood-vessel, 
changes  its  position  to  the  artery  in  the  same  manner  as  the 
vein ;  for  opposite  the  back  of  the  knee-joint  it  lies  between  the 
vessel  and  the  surface,  bnt  is  internal  to  the  artery  at  the  lower 
border  of  the  popliteus. 

Branches.  From  this  part  of  the  popliteal  arise  the  lower 
muscular  offsets,  and  the  lower  pair  of  articular  arteries. 

The  lower  muscular  branches  are  furnished  to  the  muscles  of 
the  calf,  viz.,  gastrocnemius,  soleus,  and  plantaris. 

Branches  to  tJie  gastrocnemius^  c  and  d.  Two  in  number,  they 
are  named,  commonly,  sural.  The  artery,  r,  enters  the  inner 
fleshy  belly  of  the  muscle ;  and  the  vessel,  dy  ramifying  in  the 
outer  belly,  gives  a  small  offset  to  the  plantaris. 

Branch  to  the  soleus,  b.  Accompanying  the  nerve  of  the  same 
name,  it  pierces  the  upper  part  of  its  muscle  at  the  cutaneous 
aspect. 

The  lower  pair  of  articular  arteries  ai'e  directed,  one  outwards, 
the  other  inwards,  to  the  front  of  the  knee-joint. 

The  outer,  e,  runs  above  the  head  of  the  fibula  and  beneath 
the  external  lateral  ligament,  to  the  outer  part  of  the  knee, 
where  it  anastomoses  with  the  other  articular  arteries  over  the 
joint. 

The  inner,  /,  lying  at  a  lower  level  than  its  fellow,  passes 
beneath  the  internal  lateral  ligament  to  the  inner  side  of  the 
articulation,  and  terminates  like  the  other.  A  small  articular 
nerve  takes  the  same  course. 

The  popliteal  vein,  h,  begins  by  the  union  of  the  anterior  and 

posterior  tibial  veins  at  the  spit  where  the  artery  ends.    Internal 

to  the  artery  at  first,  it  becomes  afterwards  superficial,  and  then 

external,  as  before  said.    The  branches  joining  it  in  this  part  are 

he  same  as  those  of  the  artery. 


POPLITEAL  NERVES. 
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These  nerres  and  most  of  their  branches  have  been  illustrated 
in  preceding  Plates,  but  some  of  the  muscular  offsets  of  the 
internal  nerve  may  be  now  observed  more  completely  after  the 
removal  of  the  gastrocnemius. 


1.  Internal  popliteal  trunk. 

2.  External  popliteal  trunk. 

8.  Branch  of  inner  head  of  the  gas- 
trocnemius. 

4.  Branch  of  outer  head  of  the  gas- 
trocnemius. 


5.  Branch  of  the  plantaris. 

6.  Branch  of  the  soleus. 

7.  Lower  internal  articular  branch. 

8.  Short  saphenous  (origin). 

9.  Branch  of  the  popliteus. 

10.  Short  saphenous  (lower  end). 


Internal  popliteal  trunks  1.  The  muscular  branches  of  thid 
nerve  are  furnished  to  the  muscles  of  the  calf  and  the  popliteus. 
The  nerves  to  the  superficial  muscle  of  the  calf,  viz.,  the  gas- 
trocnemius, have  been  before  noticed  (Plate  liii.). 

The  branch  to  the  plantaris  muscle,  5,  is  an  offset  of  the  nerve 
to  the  outer  head  of  the  gastrocnemius;  it  enters  the  fleshy 
fibres  of  its  muscle  with  a  small  twig  of  an  artery. 

The  branch  to  the  soleus,  6,  descends  beneath  the  gastrocne- 
mius, and  divides  into  pieces  which  penetrate  the  muscle  near 
the  upper  attachment  to  the  bones  of  the  leg,  and  at  the  super- 
ficial aspect. 

The  branch  to  the  popliteus,  9,  arises  opposite  the  knee-joint, 
and  passes  beneath  the  plantaris  to  the  lower  border  of  its 
muscle :  at  this  point  it  bends  round  the  edge  of  the  popliteus, 
and  enters  the  under  surface. 

Lower  internal  articular  nerve,  7,  which  is  shown  at  its  origin 
in  Plate  lil,  appears  from  beneath  the  popliteal  vessels,  and 
passes  along  the  upper  border  of  the  popliteus  muscle  with  the 
artery  of  the  same  name;  it  then  runs  beneath  the  internal 
lateral  ligament  to  the  fore  part  of  the  knee,  where  it  pierces  the 
capsule  of  the  joint. 

External  popliteal  trunk,  2.  Nearly  the  same  view  of  this 
nerve  is  given  in  this  as  in  the  preceding  Plate.  Inferiorly  it 
passes  beneath  the  peroneus  longus,  and  divides  between  that 
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muscle  and  the  fibula  into  its  terminal  branches  for  the  fore  part 
of  tlie  leg,  viz.,  recuiTent  articular,  musculo-cutaneous,  and  ante- 
rior tibial. 


DESCRIPTION  OF  PLATE  LV. 


The  deep  muscles,  vessels,  and  nerves  of  the  back  of  the  leg  are 
exhibited  in  this  Plate. 

The  dissection  for  this  view  will  be  prepared  by  reflecting  the 
muscles  of  the  calf,  and  removing  the  fascia  and  fat  which  then 
come  into  sight.  An  aponeurosis  covering  the  central  muscle  is 
to  be  divided  longitudinally,  and  to  be  thrown  inwards  and  ont- 
wards  with  fibres  of  the  two  lateral  muscles  attached  to  it. 

DEEP  MUSCLES  OF  THE  BACK  OF  THE  LEG. 

In  this  group  there  are  four  muscles  :  three  are  prolonged  to 
the  foot  and  extend  the  ankle  as  they  pass  by  ;  and  the  fourth, 
crossing  behind  the  knee,  flexes  this  joint. 


A.  Popliteus. 

B.  Fibular  origin  )    .,,        , 

C.  Tibial  origin    J  "^  »>»«  «'1«'«- 

D.  Flexor  loiigus  pollicia. 

E.  Flexor  longus  digitorum. 


F.  Tibialis  posticus. 

G.  Tendo  Achillis,  cut. 

H.  Peroneal   muscles  covered   by 
fascia. 


The  popliteus  muscle,  A,  intervenes  between  the  contignoos  end« 
of  the  femur  and  tibia,  crossing  behind  the  knee-joint  It  arises 
within  the  capsule  of  the  joint  by  a  tendon  which  is  fixed  to  the 
fore  part  of  a  groove  on  the  outer  condyle  of  the  femur ;  and  out- 
side the  capsule,  by  fleshy  fibres  attached  to  the  posterior  liga- 
ment. The  muscle  is  thin  and  fleshy,  and  is  inserted  below  the 
head  of  the  tibia  into  an  impression  on  the  posterior  sorfoce  of 
the  bone. 
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A  special  aponenrosis  covers  the  muscle,  and  separates  it  from 
other  parts.  Towards  the  sm-face  it  is  concealed  by  the  gastro- 
cnemias  and  plantaris ;  and  is  crossed  by  the  popliteal  vessels 
and  the  internal  popliteal  nerve.  Beneath  it  is  the  tibio-peroncal 
joint  with  the  upper  end  of  the  tibia.  Along  part  of  the  upper 
border  run  the  lower  internal  articular  vessels  and  nerve ;  and 
contiguous  to  the  lower  edge  is  the  soleus  muscle.  The  tendon  of 
origin  within  the  capsule  of  the  knee  is  surrounded  by  the  synovial 
membrane  in  the  same  way  as  the  biceps  is  incased  in  the  shoulder- 
joint. 

By  the  contraction  of  the  muscle  the  tibia  will  be  moved  back- 
wards towards  the  femur,  producing  flexion  of  the  knee ;  and 
after  the  joint  has  been  bent  the  popliteus  can  turn  in  tlie  tibia, 
80  as  to  give  rise  to  rotation  inwards. 

The  flexor  longus  poliicisy  D,  is  the  most  external  of  the  three 
muscles  entering  the  foot.  Placed  over  the  fibula,  it  takes  origin 
from  the  posterior  surface  of  that  bone  below  the  soleus,  except 
about  an  inch  inferiorly  ;  its  fibres  are  further  attached  internally 
to  an  aponeurosis  covering  the  tibialis  posticus,  and  externally  to 
the  fascia  separating  it  from  the  peronei  muscles.  Near  the  ankle 
the  muscle  ends  in  a  tendon,  which  is  continued  to  the  foot 
through  a  separate  compartment  in  the  annular  ligament,  and 
along  a  groove  in  the  astragalus  ;  its  further  course  through  the 
■  foot  to  the  great  toe  is  sho^vn  in  Plate  lvi. 

The  upper  part  of  the  muscle  is  covered  by  the  soleus  ;  and  the 
lower,  which  lies  outside  the  tendo  Achillis,  is  in  contact  with  the 
deep  fascia.  The  muscle  rests  on  the  fibula,  its  length  of  attach- 
ment to  the  bone  varying  with  that  of  the  soleus,  and  it  conceals 
in  part  the  tibialis  posticus.  In  its  fibres  are  contained  the 
peroneal  vessels.  By  the  outer  border  it  is  contiguous  to  the 
peronei  muscles,  only  fascia  intervening;  and  by  the  inner  edge  it 
touches  the  posterior  tibial  nerve  for  its  lower  two  thirds,  but 
this  connection  has  been  destroyed  by  the  displacement  of  the 
muscle. 

With  the  foot  hanging  the  first  action  of  the  muscle  will  be 
employed  in  bending  the  great  toe,  and  the  next  in  extending  the 
ankle.    When  the  foot  is  fixed  this  flexor  assists  the  special  ex- 
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tensors  of  the  ankle  in  walking,  and  the  flexor  longas  digitonun 
in  standing  on  the  toes. 

If  the  lower  end  of  the  muscle  becomes  the  fixed  point  the 
fibula,  when  placed  in  front  of  the  astragalus,  will  be  brought 
backwards  into  the  position  of  a  right  angle  to  the  foot,  as  is  seen 
in  rising  from  a  stooping  posture,  and  in  walking  backwards. 

The  fiexor  longus  digitorum,  E,  lies  on  the  tibia,  and  is  the 
most  slender  of  the  muscles  in  the  deep  layer  at  the  back  of 
the  leg.  It  arises  from  the  posterior  surface  of  the  tibia, 
beginning  at  the  attachment  of  the  soleus,  and  extending  to  three 
inches  from  the  lower  end  ;  and  some  fibres  are  connected  exter- 
nally to  the  aponeurosis  covering  the  tibialis.  Near  the  ankle  the 
muscle  ends  in  a  tendon,  which  passes  behind  that  of  the  tibialis 
through  a  separate  sheath  in  the  annular  ligament,  and  entering 
the  foot  ends  in  tendons  for  the  four  outer  toes  (Plate  LVi.). 

In  the  leg  this  flexor  is  placed  beneath  the  soleus  for  half  its 
length,  but  the  rest  of  the  muscle  projects  inside  the  tendo 
Achillis  and  supports  the  tibial  vessels.  By  the  under  surface  it 
touches  the  tibia,  but  about  three  inches  from  the  inner  malleolus 
it  is  separated  from  that  bone  by  the  intervention  of  the  tibialis 
posticus.  Along  the  outer  edge  lie  the  tibial  vessels  for  about  the 
upper  half  of  its  length,  but  below  that  point  it  projects  outwards 
beyond  the  vessels. 

The  foot  being  moveable  the  long  flexor  will  bend  the  four  outer 
toes,  and  extend  afterwards  the  ankle.  If  the  foot  rests  on  the 
ground,  so  that  the  toes  are  rendered  immoveable,  the  muscle  will 
be  united  in  its  aqtion  with  the  preceding  flexor  to  raise  the 
weight  of  the  body,  as  in  standing  on  the  toes,  or  in  walking. 

Supposing  the  tibia  placed  in  front  of  the  astragalus,  as  in 
stooping,  the  muscle  acting  from  below  will  assist  in  bringing  that 
bone  to  a  right  angle  with  the  foot. 

The  tibialis  posticus,  F,  is  the  central  muscle  of  the  deep  layer, 
and  covers  the  membrane  between  the  bones.  It  has  a  wide 
origin  from  the  interosseous  membrane,  the  tibia,  and  the  fibula ; — 
viz.,  from  all  the  membrane  except  an  inch  below  ;  from  a  special 
surface  on  each  bone,  which  is  contiguous  to  the  membrane,  and 
reaches  down  as  far  as  two  inches  from  the  malleolus  ;  and  some 
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fleshy  fibres  are  also  attached  to  the  aponeurosis  covering  the 
surface.  Inferiorly  the  muscle  passes  between  the  tibia  and  the 
flexor  longns  digitomm ;  and  its  tendon  is  transmitted  to  the 
foot  through  the  inner  space  of  the  annular  ligament,  lying  next 
the  tibia  in  the  groove  in  the  inner  malleolus.  Its  insertion  into 
the  scaphoid  and  other  bones  of  the  foot  appears  in  Plate  lvii.  Fig.  2. 

Situate  between  the  flexors  of  the  digits,  the  tibialis  is  covered 
by  the  thin  aponeurosis  which  is  fixed  into  the  leg-bones,  and 
superficial  to  all  is  the  soleus :  on  it  lie  the  tibial  vessels  and  nerve 
for  the  upper  half.  Beneath  it  is  the  interosseous  membrane; 
Superiorly  there  is  an  interval  between  its  attachments  to  the 
bones,  through  which  the  anterior  tibial  vessels  pass  ;  and 
inferiorly  the  muscle  is  directed  inwards  beneath  the  flexor  longus 
digitorum. 

Should  the  foot  be  free  to  be  moved  the  tibialis  posticus  will 
draw  it  backwards  so  as  to  extend  the  ankle,  and  will  direct  inwards 
the  great  toe  at  the  same  time.  If  the  foot  rests  on  the  ground, 
the  muscle  uniting  in  its  action  with  the  tibialis  anticus  will 
raise  the  inner  edge,  as  in  standing  on  the  outer  border  of  the  foot 

When  the  bones  of  the  leg  slant  forwards,  as  in  stooping,  the 
muscle  taking  its  flxed  point  below  will  combine  with  the  deep 
flexors  of  the  digits  in  bringing  back  the  tibia  over  the  astragalus 
as  the  leg  is  straightened. 

DEEP  VESSELS  OF  THE  BACK  OF  THE  LEO. 

At  the  back  of  the  leg  as  on  the  front  of  the  forearm  the  main 
artery  of  the  limb  bifurcates  just  beyond  the  joint,  and  from  the 
chief  of  the  two  pieces  into  which  it  sjilits  is  given  a  third  artery, 
80  that  in  each  member  there  exists  one  main  blood-vessel  where 
there  is  a  single  bone,  and  three  where  there  are  two  bones. 

Arteries.  l  Veins. 


a.  Popliteal  trunk. 

(.   Lower  external  articular. 

c.  Lower  internal  articular. 

d.  Anterior  tibial  trunk. 

e.  Peroneal  trunk. 

/.  Continuation  of  peroneal. 
ST.  Posterior  tibial  tnink. 


k.  Popliteal  tnmk. 

I.  Peroneal  venee  comites. 

n.  Vene  comites,  posterior  tibial. 

0.  Communicating    from    deep   to 

superficial  veins. 
p.  Internal  saphenous. 
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The  anterior  tibial  artery y  d,  is  one  of  the  two  trunks  into  which 
the  popliteal  splits  at  the  lower  border  of  the  popliteus  muscle ; 
it  passes  above  the  interosseus  membrane  to  the  front  of  the  leg, 
and  its  anatomy  is  illustrated  in  Plate  Lvm. 

The  posterior  tibial  artery,  ff,  the  other  tnmk  obtained  fix>m  the 
division  of  the  popliteal,  extends  to  the  sole  of  the  foot,  and  ends 
in  the  plantar  arteries.  It  is  limited  by  the  lower  border  of  the 
popliteus  in  one  direction,  and  by  the  lower  edge  of  the  internal 
annular  ligament  in  the  other.  On  the  surface  of  the  limb  its 
position  would  be  indicated  by  a  line  from  the  centre  of  the  knee- 
joint  to  a  point  midway  between  the  heel  and  the  ankle.  The 
upper  half  of  the  vessel  lies  deeply,  and  the  lower  is  comparatively 
superficial. 

Upper  half.  Placed  beneath  the  soleus,  as  is  seen  in  the  pre- 
ceding Plate,  it  rests  on  the  tibialis  posticus,  P.  Close  to  it  inter- 
nally is  the  flexor  longus  digitorum,  and  lying  outside  it  near  the 
termination  is  the  flexor  longus  pollicis. 

Companion  veins  course  along  the  sides  of  the  artery,  and  join 
across  it  at  short  distances. 

The  large  posterior  tibial  nerve  lies  close  to  the  artery :  at  the 
upper  end  it  is  internal,  but  it  becomes  external  to  that  vessd 
below  the  origin  of  the  peroneal  artery ;  and  it  keeps  afterwards 
the  same  position. 

Laiver  Mlf.  Below  the  middle  of  the  leg  the  soleus  ends 
in  its  tendon,  and  the  artery  gradually  inclining  inwards  comes 
to  lie  between  the  tendon  and  the  edge  of  the  tibia.  Here 
it  is  covered  by  the  deep  fascia  and  teguments,  and  lies  on 
the  flexor  longus  digitorum  and  the  end  of  the  tibia :  on  its 
outer  side  is  placed  the  flexor  longus  pollicis  as  in  the  upper 
part. 

The  venaB  comites  and  the  posterior  tibial  nerve  have  the  same 
position  to  this  as  to  the  upper  half. 

Between  the  heel  and  the  ankle  the  artery  passes  under  the 
internal  annular  ligament  and  over  the  ankle  joint ;  and  it  divides 
at  the  lower  border  of  that  band  into  the  two  plantar  arteries. 
Internal  to  it  in  this  spot  lies  the  tendon  of  the  long  flexor  of  the 
toes,  and  external  and  nearer  to  it^  the  tendon  of  the  long  flexor 
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of  the  great  toe.  The  oompanion  reins  and  nerve  have  the  same 
position  as  above. 

Size  and  position  of  ihs  branches.  Nomerons  small  branches, 
chiefly  mnscnlar,  arise  at  intervals  along  the  artery ;  but  about 
one  inch  and  a  half  from  the  beginning  springs  the  large  pero- 
neal trunk,  and  near  the  ankle-joint  a  branch  of  intermediate  size 
(communicating)  leaves  it. 

Ligature  of  the  artery.  In  the  living  body  the  artery  is  not 
likely  to  need  tying  except  in  the  case  of  a  wound  of  the  leg  or 
footy  and  reference  will  be  aflerwards  made  to  those  states ;  but 
the  placing  a  ligature  on  the  vessel  in  the  dead  body  may  be 
practised  in  both  the  upper  or  deep,  and  the  lower  or  super- 
ficial part. 

In  the  upper  half  Where  the  posterior  tibial  is  covered  by  the 
soleus  it  may  be  reached  in  the  following  way  : — A  longitudinal 
incision  about  four  inches  long  is  to  be  carried  through  the  iu- 
teguments  and  deep  fascia  at  the  distance  of  an  inch  behind  the 
edge  of  the  tibia  :*  this  cut  should  lie  behind  the  iutemal  saphe- 
nous vein,  and  near  the  edge  of  the  gastrocnemius  (Plate  uii.). 
Should  this  last  muscle  come  into  sight  it  is  to  be  turned  aside, 
and  the  soleus  which  then  appears  is  to  be  cut  through  for  the 
whole  length  of  the  superficial  incision  ;  whilst  this  step  is  being 
executed  the  ankle  is  to  be  extended  with  the  view  of  relaxing  the 
muscle,  and  as  the  fleshy  fibres  are  divided  an  a})oneurosis  on  the 
under  surface  shows  itself.  On  carefully  cutting  through  this 
aponeurotic  part,  and  a  thin  piece  of  the  deep  fascia  under  it,  the 
blood  vessels  will  be  arrived  at  immediately  beneath,  though 
external  to  the  line  of  the  incision. 

To  find  the  artery-,  look  for  the  posterior  tibial  nerve,  which 
lies  on  the  outer  side  of,  and  may  be  taken  as  the  deep  guide  to 
the  vessel. 

Only  a  very  thin  sheath  encloses  the  vessels ;  and  in  opening 
and  detaching  it  care  should  be  taken  of  the  ven»  comites. 

*  If  the  cut  is  made  noar  the  edge  of  the  tibia,  with  the  view  of  separating 
this  muscle  from  the  bone,  as  is  sometimes  recommended,  the  student  is  apt 
to  detach  also  the  deep  flexor  of  the  toes,  and  to  experience  some  difficulty  in 
finding  the  interval  between  the  muscles. 
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In  passing  the  ligature  let  the  aneurism  needle  be  moyed  fi*oni 
right  to  left,  and  without  including  the  veins. 

Occasionally  no  ai-tery  may  be  met  with,  for  it  may  be  wanting 
in  this  part  of  the  leg. 

In  the  lower  Jialf.  Where  the  posterior  tibial  is  uncovered  by 
muscle  the  surface  line  before  given  will  serve  as  the  superficial 
guide  to  its  position.  A  cut  about  two  inches  and  a  half  long  is 
to  divide  the  teguments  in  that  line  :  some  branches  of  the  internal 
saphenous  vein  and  nerve  will  probably  be  cut  through  in  this 
stage,  but  the  knife  should  be  used  far  enough  back  to  be  clear 
of  the  trunk  of  the  vein.  Nextly  the  deep  fascia  of  the  limb  is  to 
be  incised  on  a  director  or  without,  according  to  the  skill  of  the 
operator. 

Beneath  the  fascia  the  posterior  tibifJ  nerve  may  be  recognised, 
and  it  will  serve  as  the  guide  to  the  artery  in  the  wound :  to  the 
inner  side  of  the  nerve  lie  the  blood-vessels. 

When  opening  the  sheath,  and  passing  the  thread  around  the 
vessel,  the  same  precautions  are  to  be  taken  as  in  ligature  of  the 
artery  higher  up. 

Woumh  of  the  artery  are  more  likely  to  happen  to  the  lower 
part  of  the  leg  where  the  vessel  is  near  the  surface  than  where 
it  is  covered  by  the  soleus  muscle.  If  the  injury  has  its  seat  in 
the  lower  half  of  the  leg  the  wound  may  be  enlarged,  and  two 
ligatures  may  be  applied  to  the  blood-vessel  so  as  to  arrest  the 
flow  of  blood  from  each  end.  But  if  the  artery  is  opened  through 
the  soleus  the  depth  will  increase  greatly  the  diflBculty  of  finding 
the  bleeding  vessel  in  the  bottom  of  the  wound.  In  this  case 
some  surgeons  have  recommended  that  the  wound  should  be 
enlarged,  and  that  the  vessel  should  be  tied,  as  before  said; 
but  others  would  prefer  to  try  the  effect  of  pressure  applied  to 
the  wound  and  the  main  blood-vessel  of  the  limb  before  under- 
taking so  difficult  an  operation. 

Branches  of  the  posterior  tibial.  With  the  exception  of  the 
large  peroneal  artery  the  other  branches  are  small  in  size. 

Muscular  branches  arise  from  both  sides  of  the  trunk  all  the 
way  along  :  two  or  three  are  supplied  to  the  fibular  and  tibial 
attachments  of  the  soleus  ;  and  the  larger  of  these  pierces  the 
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tibial  part»  and  ramifies  on  the  head  of  the  tibia  and  the  inner 
side  of  the  knee-joint  The  remaining  offsets  enter  the  tibialis 
posticus  and  the  flexors  of  the  digits. 

Cutaneous  offsets.  Some  small  branches  pierce  the  fascia  in  the 
lower  half  of  the  leg,  and  end  in  the  teguments  (Plate  uii.) :  one 
or  two  of  this  set  arising  near  the  ankle,  run  with  the  cutaneous 
plantar  nerve,  7,  to  the  sole  of  the  foot. 

Nutritions  of  the  shaft  of  the  tibia.  It  is  derived  from  one  of  the 
upper  muscular  branches,  and  pierces  the  fibres  of  the  tibialis 
posticus  to  enter  the  canal  on  the  posterior  surface  of  the  bone. 

A  communicatmg  branch  is  directed  transversely  outwards  across 
the  lower  end  of  the  tibia  to  join  with  a  like  offset  from  the 
peroneal  artery  ;  it  is  concealed  by  the  flexor  longus  poUicis. 

The  articular  trranches  arise  from  the  artery  opjwsite  the  ankle- 
joint,  and  are  distributed  to  that  articulation. 

The  vena  comites,  n,  of  the  posterior  tibial  artery  lie  one  on 
each  side  of  that  vessel,  over  which  they  are  united  by  cross 
pieces :  they  have  the  same  extent  as  the  artery,  viz.,  from  the 
lower  border  of  the  popliteus  to  the  foot  Above,  they  unite  with 
the  companion  veins  of  the  anterior  tibial  artery  to  form  the  pop- 
liteal vein.  At  the  lower  part  of  the  leg  they  are  thick  and  strong. 

The  peroneal  artery,  c,  is  the  largest  branch  of  the  posterior 
tibial,  and  arises  one  inch  and  a  half  from  the  beginning  of  that 
trunk.  To  reach  the  fibula  it  passes  between  the  soleus  and  the 
tibialis  posticus ;  and  it  is  then  continued  along  that  bone,  con- 
tained in  the  fibres  of  the  flexor  poUicis.  Much  diminished  in 
size  at  the  lower  part  of  the  interosseus  membrane,  the  vessel,/, 
is  continued  behind  the  external  malleolus  to  the  outer  side  of 
the  heel ;  here  it  ends  in  branches,  of  which  some  supply  the  foot, 
and  others  anastomose  with  offsets  of  the  posterior  tibial,  and 
external  plantar  and  tarsal  arteries. 

Two  companion  veins  run  with  the  artery,  and  the  nerve  to  the 
flexor  pollicis  lies  on  it  oftentimes. 

Its  branches  are  muscular  and  communicating,  but  they  are 
concealed  by  the  flexor  pollicis. 

Muscular  branches  enter  the  muscles  with  which  it  is  in  con- 
tact, viz.,  soleus,  tibialis,  and  flexor  pollici»;  and  some  wind  round 
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the  outside  of  the  fibula,  lying  in  grooves  in  the  bone,  to  reach 
the  peronei. 

The  nutritive  artery  of  the  hone  is  famished  by  one  of  the  mus- 
cular branches,  and  enters  the  aperture  in  the  shaft  of  the  fibula^ 
after  piercing  the  tibialis :  it  is  smaller  than  the  artery  to  the 
tibia. 

Communicating  branches.  Two  in  number,  anterior  and  pos- 
terior, they  serve  the  purpose  of  anastomosing  with  the  anterior 
and  posterior  tibial  arteries. 

The  anterior  passes  to  the  Ax>nt  of  the  leg  through  an  aperture 
in  the  lower  part  of  the  interosseous  membrane,  and  is  commonly 
named  anterior  peroneal.  It  is  continued  to  the  dorsum  of  the 
foot  on  the  outer  side,  and  some  of  its  offsets  anastomose  with 
the  external  malleolar  and  tarsal  arteries.  When  the  anterior 
tibial  trunk  is  unusually  small,  or  is  wanting  on  the  foot,  this 
communicating  branch  is  proportionally  augmented,  taking  the 
place  of  the  deficient  artery  in  the  one  case,  and  assisting  the 
smaller  trunk  in  supplying  the  foot  in  the  other  condition. 

The  posterior  communicating  lies  beneath  the  flexor  poUicis, 
opposite  the  lower  end  of  the  tibia,  and  unites  with  a  similar 
branch  of  the  posterior  tibial  (p.  431).  Sometimes  there  is  a 
second  communicating  artery  lower  down.  If  the  trunk  of  the 
posterior  tibial  is  absent  in  the  lower  part  of  the  leg  this  branch 
of  the  peroneal,  much  increased  in  size,  takes  the  place  of  that 
blood-vessel,  and  enters  the  sole  of  the  foot  to  supply  the  plantar 
arteries. 

The  companion  veins,  /,  (venaj  comites)  of  the  peroneal  artery 
lie  on  the  sides  of  that  vessel,  and  communicate  across  it :  they 
receive  branches  corresponding  with  the  offsets  of  the  artery,  and 
end  above  in  the  posterior  tibial  veins. 

The  posterior  tibial  nerve,  9,  is  a  continuation  of  the  internal  pop- 
liteal trunk,  and  extends  from  the  lower  border  of  the  popliteus 
muscle  to  the  space  between  the  inner  malleolus  and  the  os  calcis, 
where  it  divides  near  or  beneath  the  annular  ligament  into  the  two 
plantar  nerves.  Its  connections  with  muscles  are  the  same  as 
those  of  the  blood-vessel.  In  close  contact  with  the  artery 
throughout,  it  changes  its  place  with  respect  to  the  vessel :  thus 
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for  an  inch  and  a  half  it  lies  inside,  bnt  thence  to  its  tennination 
ontside  the  artery. 

Its  offsets  are  chiefly  supplied  to  the  contiguous  muscles,  but  it 
gires  a  cutaneous  nerve  to  the  sole  of  the  foot. 

Tlie  muscular  hranchesy  4,  5,  6,  enter  the  tibialis  posticus,  flexor 
digitorum,  and  flexor  pollicis :  they  arise  at  intervals  along  the 
nerve,  or  sometimes  by  a  common  branch  from  the  internal 
popliteal  trunk. 

A  cutaneous  plantar  nerve,  7,  begins  above  the  os  calcis,  and 
dividing  into  two  or  more  branches  is  continued  beneath  the 
fascia  nearly  to  the  sole  of  the  foot ;  its  ofliiets,  accompanied  by 
small  arteries,  pierce  separately  the  internal  annular  ligament, 
and  end  in  the  teguments  of  the  under  part  of  the  heel  (Plate 

LVI.). 

The  internal  saphenoxis  vein,  py  begins  in  a  cutaneous  venous 
arch  on  the  dorsum  of  the  foot  (Plate  Lvni.) ;  it  then  ascends, 
crossing  the  tibia  above  the  inner  ankle,  and  takes  afterwards  a 
position  behind  the  posterior  edge  of  that  bone  as  far  as  the  knee, 
where  it  has  been  shown  (Plate  xlix.)  passing  that  articulation 
to  reach  the  thigh.    A  nerve  of  the  same  name  accompanies  it. 

Many  superficial  branches  enter  it  in  this  course.  In  the  leg  it 
communicates  with  the  deep  veins — anterior  and  posterior  tibial, 
and  near  the  knee  it  joins  an  internal  articular  vein.  In  the 
Figure  a  branch,  o,  is  represented  uniting  it  with  the  posterior 
tibial  veins. 

The  internal  saplienous  nerve,  8,  accompanies  the  vein  of  the 
same  name  to  the  inner  side  of  the  foot,  where  it  ends  about  the 
middle  of  the  tarsus,  aa  may  be  seen  in  Plate  lviii.  In  the  leg  it 
furnishes  many  collateral  cutaneous  offsets  both  forwards  over 
the  tibia  and  front  of  the  limb,  and  backwards  behind  but  near 
that  bone. 
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DESCRIPTION  OF  PLATE  LVI. 


Views  of  the  first  two  dissections  of  the  sole  of  the  foot  are 
represented  in  the  Figures  of  this  Plate. 

FlGUIlE  I. 

In  this  Illustration  the  dissection  of  the  superficial  yessels  and 
nerves  with  the  first  lajer  of  muscles  is  displayed. 

After  the  removal  of  the  skin,  the  cutaneous  vessels  and  nerves 
ai'c  to  be  sought ;  and  when  the  fat  and  the  subjacent  plantar 
fascia  have  been  taken  away  the  first  layer  of  muscles  comes  into 
sight.  The  digital  nerves  and  vessels,  appearing  between  the 
muscles  about  the  middle  of  the  foot  in  length,  are  next  to  be 
traced  onwards  to  the  toes. 


FIRST   LAYER  OF   MUSCLES. 


Three  muscles  enter  into  this  laver: — the  central  one  is  the 
short  flexor  of  the  toes  ;  the  muscle  in  a  line  with  the  great  toe  is 
the  abductor  pollicis ;  and  that  lying  along  the  outer  border  of  the 
foot  is  the  abductor  minimi  digiti. 


A.  Alxluctor  pollicis. 

B.  Flexor  brevis  digitoi-um. 

C.  Abductor  miuiiui  digiti. 

E.  Flexor  tendon  of  the  great  toe. 
H.  Lumbricales. 


K.  Transverse  ligament  of  the 

toes. 
N.  Flexor  brevis  pollicis. 
0.  Flexor  minimi  digiti. 
P.  Interossei  of  the  outer  space. 


The  flexor  hrevis  digitorum^  B,  acts  on  the  four  outer  toes ;  and 
it  is  called  flexor  perforatus  from  its  tendons  being  pierced  by 
those  of  the  long  flexor.  The  muscle  has  a  narrow  origin  pos- 
teriorly from  the  inner  side  of  the  large  tubercle  at  the  back  of 
the  OS  calcis,  and  from  the  investing  plantar  fescia.  About  the 
middle  of  the  foot  it  is  divided  into  four  fleshy  parts,  the  outer 
being  very  small,  and  from  each  part  proceeds  a  tendon  to  the 
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root  of  the  toe,  where  it  enters  a  fihrous  sheath  with  an  offset  of 
the  long  flexor  (Fig.  ii.).  Lastly,  in  the  sheath  the  tendon  of  the 
short  flexor,  I,  (Fig.ii.)  is  pierced  opposite  the  metatarsal  phalanx, 
as  in  the  finger,  for  the  passage  of  the  tendon  of  the  other  muscle, 
J ;  and  it  is  then  inserted  by  two  parts  into  the  sides  of  the  middle 
phalanx. 

The  muscle  is  incased  in  a  sheath  of  the  plantar  fascia,  of 
which  a  piece  has  been  shown  on  the  surface.  Along  the  outer 
side  lies  the  abductor  of  the  little  toe,  and  along  the  iimer,  the 
abductor  of  the  great  toe.  The  parts  covered  by  it  are  delineated 
in  Fig.  ii.,  viz.  the  tendons  of  the  long  flexors  with  the  accessory 
muscles  wi<i  t,he  plantar  vessels  and  nerves.  Its  tendons  de- 
crease in  size  from  the  inner  to  the  outer  side  ;  and  that  to  the 
little  toe,  may  be  very  small  and  not  pierced,  or  it  may  be  even 
absent :  near  the  toes  they  are  crossed  by  the  digital  nen^es. 

When  this  flexor  contracts  it  will  move  the  middle  phalanges  of 
the  four  outer  toes  towards  the  sole,  bending  the  first  phalangeal 
joint,  as  in  the  fingers. 

The  ahdudor  jwllicis,  A,  the  most  intenial  muscle  of  the  fii'st 
layer,  takes  origin  behind  by  a  wide  attachment  to  the  inner  pait 
of  the  larger  tulxjrcle  of  the  os  calcis  ;  to  the  lower  border  of  the 
internal  annular  ligament;  to  the  inner  side  of  the  tarsus  (its  liga- 
mentous structures)  as  far  forwards  as  the  scaphoid  bone  ;  and  to 
the  plantar  fascia,  though  not  so  largely  as  the  other  two  muscles. 
Anteriorly  it  ends  in  a  tendon,  and  is  inserted  into  the  inner  side 
of  the  base  of  the  metatarsal  phalanx  of  the  great  toe,  in  union 
with  the  inner  head  of  the  short  flexor. 

Contained  in  a  sheath  of  the  plantar  fascia,  it  is  separated  be- 
hind from  the  short  flexor  of  the  toes  by  an  iiitennuscular  parti- 
tion, and  in  front  by  the  internal  plantar  vessels  and  nerve  which 
issue  between  the  two.  In  Fig.  ii.  the  parts  covered  by  it  may  be 
perceived,  viz.  the  long  flexor  tendons,  the  accessory  muscle,  and 
the  internal  plantar  vessels  and  nerve. 

As  the  name  expresses  the  muscle  will  abduct  slightly  the  gi-eat 

toe  from  the  others ;  but  as  it  lies  almost  parallel  with  the  digit 

moved,  it  will  be  employed  mainly  in  assisting  the  short  flexor  to 

bend  the  metatarso-phalangeal  joint. 
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The  abductor  minimi  digitij  C,  is  wide  behind,  like  the  abductor 
pollicifl,  and  arises  more  largely  from  the  06  calcis,  viz.  from  the 
fore  part  of  the  inner  or  larger  tubercle,  and  from  the  outer 
tubercle  ;  and  many  fibres  are  attached  to  the  plantar  fascia  both 
superficially  and  on  the  outer  side.  In  front  the  muscle  is  in- 
serted by  tendon  into  the  outer  side  of  the  metatarsal  phalanx  of 
the  little  toe. 

Like  the  two  preceding  muscles  it  is  invested  by  the  fascia. 
Internal  to  it  behind  is  the  short  flexor  of  the  toes,  with  an  inter- 
muscular septum  of  fascia  intervening;  and  about  the  middle  of  the 
foot  the  oflfsets  of  the  plantar  vessels  and  nerves  separate  them. 
When  the  muucle  is  everted,  as  in  Fig.  ii.,  it  wiU  be  seen  to  rest 
on  the  flexor  accessorius,  F,  the  peroneus  longus,  and  the  short 
flexor  of  the  little  toe,  0. 

The  muscle  can  abduct  the  little  toe  from  itfi  fellows,  and 
bend  the  first  joint  of  that  toe  after  the  same  manner  as  the 
abductor  |>ollicis. 

Superficial  irajisverse  ligament  of  the  toes,  K.  In  the  form  of 
a  flattened  band  it  reaches  from  the  outer  to  the  inner  toe,  and 
consists  of  transverse  fibres  which  are  united  to  the  sheaths  of  the 
flexor  tendons.  Under  it  pass  the  digital  vessels  and  nerves.  It 
serves  the  purpose  of  uniting  together  the  roots  of  the  digits,  aa 
in  the  hand.  A  deeper  transverse  ligament  connects  the  heads  of 
the  metatarsal  bones. 

SUPERFICIAL  ARTEKIES  OF  THE  SOLK 

Near  the  roots  of  the  toes  appear  the  digital  arteries,  which 
spring  from  the  plantar  trunks  ;  and  over  the  muscles  ramify 
cutaneous  vessels  of  the  posterior  tibial  and  plantar  arteries.- 


a.  Cutaneous  branch  of  the  sole. 
h.  Internal  plantar  trunk. 

c.  External  plantar  trunk. 

d.  Digital  branch  of   outside  of 

little  toe. 
€.  Digital  branch  of  inside  of 
great  toe. 


/.  Digital    branch    of   first    and 

second  toes. 
g.  Digital  branch  of  second  and 

third  toes. 
h.  Digital   branch  of  third   and 

fourth  toes. 
i.  Digital  branch  of  fourth  and 

fifth  toes. 


SUPERFICIAL  AND  PLANTAR  ARTERIES.  m 

Cutaneous  arteries.  The  teguments  of  the  posterior  part  of  tho 
sole  receive  branches  from  the  posterior  tibial  trunk,  and  those  of 
the  rest  of  the  foot  are  supplied  by  the  plantar  arteries. 

The  cutaneous  plantar  of  the  posterior  tibial,  ^,  is  shown  at  its 
origin  in  Plate  lv  :  when  it  is  small  there  may  be  two  instead  of 
one.  Piercing  the  internal  annular  ligament  as  one  or  two 
branches,  which  accompany  the  cutaneous  nerve,  it  ramifies  in  tho 
teguments  of  the  under  and  fore  part  of  the  heel.  Its  venaa 
comites  join  the  posterior  tibial  veins. 

Cutaneous  branches  of  the  plantar  arteries  issue  by  the  sides  of 
the  flexor  brevis  digitonim — between  it  and  the  abductor  poUicis 
internally,  and  between  it  and  the  abductor  minimi  digit  i  exter- 
nally ;  and  towards  the  toes  the  cutaneous  offsets  arc  fumislied  by 
the  digital  arteries  : — These  several  branches^supply  the  integu- 
ments anterior  to  the  distribution  of  the  artery,  a. 

The  plantar  arteries^  the  chief  vessels  of  the  sole  of  the  foot, 
are  two  in  number,  inner  and  outer :  they  are  derived  from  the 
splitting  of  the  posterior  tibial  at  the  lower  border  of  the  internal 
annular  ligament ;  and  their  connections  with  muscles  at  the 
hinder  part  of  the  foot  can  be  observed  in  Fig.  ii. 

The  internal  plantar^  6,  is  directed  l)eueath  the  alxluctor  pollicis 
(the  sole  of  the  foot  being  up)  to  the  interval  between  this  muscle 
and  the  flexor  brevis  digitonim,  where  it  becomes  superficial  op|>o- 
bit«  the  back  of  the  first  interosseous  space.  It  is  then  directed 
down  and  out  over  the  flexor  tendons,*  in  company  with  vena) 
comites  and  the  internal  plantar  nerve,  and  ends  at  the  fore  part 
of  the  third  interosseous  space  by  joining  the  third  digital 
artery,  h. 

Whilst  the  artery  retains  its  deep  position  it  furnishes  cuta- 
neous branches  of  the  sole,  muscular  branches  to  the  abductor 
pollicis  and  flexor  perforatus,  and  deep  offsets  to  the  bones  and 
ligaments  of  the  inner  part  of  the  tarsus.     After  tho  vessel 

•  The  condition  of  the  artery  which  is  represented  in  this  Plate  <liffer8 
much  from  that  wliioh  is  ordinarily  described.  This  arrangement  is  very 
common  ;  but  as  the  arteries  of  the  foot,  like  those  of  the  hand,  are  subject  to 
great  variations  in  their  distribution,  a  large  number  of  observations  would  be 
re<|uircd  to  determine  whether  this  is  the  niobt  frequent  state. 
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reaches  the  surface  it  supplies  the  following  superficial  digital,  and 
deep  or  muscular  branches. 

The  superficial  digital  branches  are  three  slender  arteries  which 
run  forwards,  and  are  thus  aiTangcd  : — 

The  most  internal  belongs  to  the  inner  side  of  the  foot  and 
great  toe,  and  gives  offsets  to  the  abductor  and  flexor  brpTis 
pollicis  ;  it  communicates  with  the  artery,  /,  of  the  first  interos- 
seous space  by  a  cross  branch  under  the  long  flexor  tendon. 

The  second,  lying  over  the  first  interosseous  space,  joins  the 
digital  artery,  g,  at  the  root  of  the  toes. 

The  third,  enters  the  digital  artery,  h,  like  the  others. 

The  muscular  branches,  which  are  shown  in  Fig.  ii.  penetrate 
the  fibres  of  the  flexor  brevis  pollicis,  and  the  inner  two  lumbri- 
cales  muscles. 

The  external  2)Iantar  artery  c,  (Fig.  ii.)  has  an  arched  course  to 
the  back  of  the  fourth  interosseous  space,  and  there  sinks  under 
the  third  layer  of  muscles  to  form  the  plantar  arch  (Plate  LVii.). 
Covered  at  first  by  the  abductor  pollicis,  it  is  placed  next  between 
the  flexor  digitorum  and  the  accesgorius,  F,  and  finally  it  lies  in 
the  interval  between  the  flexor  of  the  toes  and  the  abductor  of  the 
little  toe.  Venae  comites  are  continued  on  the  sides  of  the  artery; 
and  the  external  plantai*  nerve  has  the  same  course  and  con- 
nections. 

Collateral  branches  are  furnished  from  this  part  of  the  artery 
to  the  contiguous  muscles, — abductor  minimi,  flexor  digitorum, 
and  flexor  accessorius ;  and  to  the  bones  and  ligaments  of  the 
outer  side  of  the  foot :  these  last  communicate  with  the  arteries 
on  the  dorsum. 

From  the  deep  part  of  the  plantar  artery  (plantar  arch)  the 
digital  arteries  on  the  sides  of  the  toes  are  derived  ;  but  a  more 
complete  view  of  these  will  be  obtained  in  the  following  Plate. 


NERVES  OF  THE  SOLE. 


The  nerves,  like  the  arteries,  consist  of  cutaneous  and  deep 
branches :  the  former  come  from  the  posterior  tibial  and  plantar 
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nerves;  and  the  latter  are  the  terminal  piews  of  the  posterior 
tibial  nerve. 

1.  Cutaneous  plantar  nerve.  •        6.  Digital  of  Hecoml  and  third  tcK's. 

2.  Internal  plantar  trunk.  '        7.  Digital  of  tliinl  and  fourth  toon. 

3.  External  plantar  trunk.  8.  Communicating  of  plantars. 

4.  Digital  of  inner  hide  of  gix*at  J).  Digital  of  fourth  and  fifth  to«!8. 

tw.     "  10.   Digital  of  outsi«le  of  little  toe. 

5.  Digital  of  first  and  seoond  ti^cs.       | 


The  cutaneous  plantar  nerve,  1,  whose  origin  appears  in  the 
preceding  Plate,  ramifies  in  the  integuments  of  the  heel,  viz.  in 
that  part  on  which  the  foot  rests  in  standing. 

Along  the  sides  of  the  flexor  brevis  digitonim  other  nerves, 
derived  from  the  j)lantar  trunks,  pierce  the  fasciu,  and  become 
cutaneous.  Near  the  roots  of  the  toes,  and  along  the  borders 
of  the  foot,  branches  are  ako  furnished  to  the  teguments  from 
the  digital  nerves. 

The  plantar  nervesj  two  in  number  like  the  arteries,  are 
obtained  from  the  biftircati(m  of  the  posterior  tibial  trunk  beneath 
the  annular  ligament  (p.  432).  In  Fig.  ii.  the  first  or  deep  part 
of  each  is  visible ;  and  their  termination  on  the  toes  may  bo 
observed  in  Fig.  i. 

The  internal  nerve,  supplies  but  few  muscles,  and  ends  ante- 
riorly in  digital  branches  for  the  three  inner  toes  and  half  the 
fourth.  Beginning  on  the  inner  side  of  the  heel,  it  is  directed 
forwards  under  cover  of  the  abductor  jK)llicis  to  the  middle  of  the 
sole  (in  length).  At  this  spot  the  nerve  comes  fonvards  between 
the  abductor  and  the  flexor  digitonim,  and  is  inclined  down- 
wards and  outwards  towards  the  fore  j>art  of  the  third  interos- 
seous space  where  it  ends  in  the  fourth  digital  nerve,  7.  In  the 
superficial  part  of  its  course  it  lies  over  the  flexor  tendons,  being 
covered  by  the  plantar  fascia. 

While  the  nerve  is  beneath  muscle  it  gives  branches  to  the 
abductor  pollicis  and  flexor  digitonim;  and  after  it  becomes 
Buperficial  it  sends  forwards  the  digital  branches. 

The  digital  branches,  four  in  number,  are  named  firsts  second, 
and  so  forth,  from  the  inner  to  the  outer  border  of  the  foot.  At 
first  they  are  covered  by  the  plantar  fascia,  but  near  the  root  of 
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the  toes  they  issue  between  the  processes  of  that  foscia,  though 
the  first  or  most  internal  enters  the  teguments  farther  back  than 
the  rest.  Each,  except  the  first,  bifurcates  to  supply  the  con- 
tiguous sides  of  two  toes.  On  the  digits  they  are  continued 
along  the  lateral  aspect,  as  in  the  hand ;  and  distributing  in  theii 
course  cutaneous  and  articular  offsets,  end  on  the  last  phalanx  in 
a  tuft  of  fine  nerves  from  which  the  ball  of  the  digit  is  princi- 
pally supplied. 

The  first  digital  nerve,  4,  courses  to  the  inner  side  of  the  great  too, 
and  sends  many  cutaneous  branches  to  the  inside  of  the  foot  ante- 
rior to  the  tarsus :  an  offset  from  it  enters  the  flexor  brevis  pollicis. 

The  second  digital,  5,  supplies  the  most  internal  lumbricalis 
muscle,  and  ends  in  the  sides  of  the  second  and  third  toes. 

Tlie  third  digital,  6,  belongs  to  the  neighbouring  sides  of  the 
third  and  fourth  toes,  and  gives  a  branch  to  the  second  lumbri- 
calis muscle. 

The  fourth  digital,  7,  is  distributed,  like  the  others,  to  the 
collateral  sides  of  the  third  and  fourth  toes,  and  is  joined  by  a 
communicating  branch,  8,  from  the  external  plantar. 

The  internal  plantar  nerve  in  the  foot  resembles  the  median  in 
the  hand  in  its  supply  to  three  digits  and  a  half;  in  the  arrange- 
ment  of  its  digital  branches ;  and  in  having  a  communication 
with  the  nerve  ftunished  to  the  remaining  digits.  Like  the 
median  it  gives  branches  also  to  the  first  two  lumbricales,  and 
the  abductor  and  flexor  brevis  pollicis. 

But  as  the  muscles  of  the  first  digits  are  not  alike  in  the  hand 
and  foot  the  distribution  of  the  two  nerves  is  not  identical 
throughout.  For  instance  in  the  foot  there  is  not  any  branch 
corresponding  with  that  given  by  the  median  to  the  opponens 
pollicis;  and  none  in  the  hand  answering  to  the  nerve  of  the 
fiexor  perforatus  in  the  foot.  Lastly  the  who^e  of  the  flexor 
brevis  pollicis  is  supplied  by  the  internal  plantar  nerve  in  the 
foot,  but  only  the  outer  head  of  the  muscle  in  the  hand  receives 
a  branch  from  the  median. 

The  external  plantar  nerve,  3,  is  chiefly  expended  in  muscles, 
and  emits  digital  branches  only  to  one  toe  and  a  half,  like  the 
ulnar  nerve  in  tlie  hand. 
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It  begins  inside  the  heel  with  the  internal  plantar  (Fig.  ii.), 
and  is  directed  outwards  across  the  foot  towards  the  back  of  the 
fourth  interosseous  space,  where  it  sends  off  digital  branches, 
and  then  sinks  into  the  sole  of  the  foot  with  the  external  plantar 
artery  to  end  in  deep  muscles :  its  termination  may  be  ascertained 
in  Plate  lyii.  In  this  course  the  nerve  lies  at  first  under  the 
abductor  pollicis,  nextly  between  the  flexor  brcvis  digitoram  and 
flexor  accessorius,  and  lastly  in  the  intermuscular  space  between 
the  flexor  of  the  digits  and  the  abductor  minimi  digiti.  It  is 
accomiMUiied  by  the  internal  plantar  nerve  and  venaj  comites,  but 
the  nerve  is  not  always  situate  on  the  same  side. 

From  this  part  of  the  nerve  branches  are  sent  to  the  abductor 
of  the  little  toe,  and  the  flexor  accessorius :  these  are  visible  in 
Fig.  ii. 

The  digital  branches,  two  in  number,  run  forwards  beneath  the 
plantar  fascia,  and  become  subcutaneous  near  the  toes,  between 
the  digital  processes  of  the  fascia :  but  the  most  external  nerve 
pierces  the  fascia  farther  back  than  the  other.  One  of  the  two 
(internal)  splits  at  the  front  of  the  fourth  interosseous  space,  like 
the  branches  of  the  other  plantar,  to  end  in  the  adjacent  borders 
of  the  fourth  and  fifth  toes ;  but  the  other  remains  undivided  on 
the  outer  side  of  the  little  toe.  As  these  branches  are  continued 
along  the  toes  they  have  the  same  arrangement  as  the  digital 
branches  of  the  internal  plantar  nerve. 

The  branch  for  the  outer  side  of  the  little  toe,  10,  gives  many 
cutaneous  offsets  to  the  anterior  half  of  the  outer  border  of  the 
foot :  it  may  supply  also  the  contiguous  muscles,  viz.,  the  flexor 
minimi  digiti,  0,  and  the  interossei  of  the  fourth  space. 

The  branch,  9,  which  ramifies  in  the  collateral  sides  of  the 
fifth  and  fourth  toes,  coimnunicates  by  means  of  the  branch,  8> 
with  the  internal  plantar,  but  does  not  supply  any  muscle. 

FiauRE  II. 

The  second  layer  of  muscles  of  the  foot,  and  the  trunks  of  the 
plantar  vessels  imd  nerves  may  be  studied  with  this  Figure. 
To  obtain  this  view  the  first  layer  of  muscles  is  to  be  cut 
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through  near  the  heel,  and  is  to  be  removed  in  part,  as  is  here 
shown.  Then  the  dissection  will  be  completed  after  the  removal 
of  the  fat  and  fascia. 

SECOND  LAYER  OF  MUSCLES. 

In  this  group  are  included  the  flexors  of  the  digits  which  take 
origin  at  the  back  of  the  leg,  viz.  flexor  longus  poUicis,  and 
flexor  longus  digitorum  with  its  accessory  muscles.  The  same 
letters  in  the  two  Figures  mark  the  same  parts. 

D.  Flexor  longffs  digitorum.  J.  Tendon  of  flexor  longns  digito- 

E.  Flexor  longiis  pollicis.  rum. 

F.  Flexor  accesi>orius.  L.  Sheath  of  flexor  tendons. 
O.  Inner  head  of  acccssorius.  I       N.  Flexor  brevis  pollicis. 


H.  Lumbricales. 
L  Tendon  of  flexor  brevis  digito- 


0.   Flexor  minimi  digiti. 
P.   Interossei. 


rum.  I       Q.  Tendon  of  peroneos  longus. 

Tendon  of  flexor  longus  polUcis,  E.  Issuing  at  the  back  of  the 
foot  from  a  groove  in  the  astragalus  and  os  calcis,  where  it  is 
enveloped  by  a  synovial  membrane,  it  is  directed  inwards  to  the 
root  of  the  great  toe ;  it  then  enters  the  digital  sheath,  where  it 
is  incased  in  a  second  synovial  sac,  and  is  inserted  into  the  base 
of  the  ungual  phalanx. 

In  the  foot  it  rests  on  the  flexor  brevis  pollicis,  N,  and  lies 
under  the  tendon  of  the  flexor  longus  digitormn,  D :  to  this  last 
tendon  it  is  connected  by  a  slip,  which  is  prolonged  most  com- 
monly into  those  pieces  of  the  common  flexor  of  the  digits 
belonging  to  the  second  and  third  toes,  and  in  greatest  proportion 
to  the  inner  one  (Turner).* 

Tendon  of  flexor  longus  digilorum,  D.  This  tendon  appears  on 
the  inner  part  of  the  foot ;  it  is  then  inclined  towards  the  middle 
of  the  sole,  and  divides  into  four  pieces  for  the  four  outer  toes. 
Each  of  these  pieces,  J,  enters  the  digital  sheath  with  a  tendon, 
I,  of  the  short  flexor,  and  having  pierced  that  tendon  is  inserted 
into  the  base  of  the  last  phalanx. 

•  On  Variability  in  Human  Structure,  by  William  Turner,  M.B. ;  Trans,  of 
R^yal  Soc.  of  Edinb,,  vol.  xxiv. 
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As  the  tendon  escapes  from  the  internal  annular  ligament  it 
lies  internal  to  the  flexor  pollicis,  and  is  surrounded  by  a  synovial 
nicmhrane  as  far  as  tlie  place  of  junction  with  it  of  the  accesso- 
rius  muscle  F ;  and  as  it  crosses  over  the  tendon  of  the  flexor  of 
the  great  toe  a  communication  is  established  between  the  two,  as 
before  said.  Finally  from  the  i)ioees  into  which  the  tendon  splits 
a  group  of  four  accessory  muscles — the  luml>ricales — takes  origin. 
The  parts  covered  by  the  tendon  are  set  forth  in  Fig.  i.  i>f  the 
following  Plate. 

Sheaths  of  tlie  flexor  tendons.  Along  the  four  outer  toes  the 
pieces  of  the  short  and  long  flexor  are  lodged  in  afl)artly  osseous 
and  partly  membranous  canal,  as  in  the  lingers.  Towards  the 
]>lantar  surface  the  sheath  is  formed  by  librous  bands,  L,  which 
are  strongest  opposite  the  centre  of  the  two  nearest  phalanges, 
and  thiimest  opi)osite  the  joints;  whilst  at  the  opposite  aspect  it 
is  constructed  by  the  bones  which  are  hollowe<l  out  to  be  adapted 
to  the  tendons.  A  synovial  membrane  lubricates  the  sheath,  as 
in  the  fingers,  and  reaches  ] posteriorly  along  the  tendons  nearly 
to  the  attachment  of  the  lumbricales.  In  the  sheath  accessory 
bands  are  conm^cted  with  the  tendons ;  and  these  are  simihu*  to, 
but  not  so  well  marked  as  those  in  the  hand  (p.  87).  In  the 
sheath  of  the  great  toe  only  one  tendon  is  cimtained. 

Action  of  the  flexors  on  t/ie  toes.  In  both  meml>ers  the  bending 
of  the  digits  takes  place  in  the  same  order.  Firstly  the  hinder 
phalangeal  joint  is  flexed  by  the  short  flexor  carrying  down  the 
middle  phalanx.  Nextly  the  anterior  joint  is  bent  by  the  long 
flexor  drawing  the  last  phalanx  towards  the  sole.  And  lastly  the 
metatarso-phalangeal  joint  is  flexed  by  the  indirect  action  of  the 
two  tendons  bound  to  the  first  i)halanx  by  the  sheath  of  the  digit, 
and  by  the  direct  contraction  of  the  lumbricalis  and  interossei 
muscles. 

The  musculus  accessorius,  F,  is  a  squarish  fleshy  mass,  which  has 
received  its  name  from  assisting  the  long  flexor  to  bend  the  digits. 
It  is  bifurcated  behind,  and  arises  externally  by  tendon  from  the 
outer  surface  of  the  os  c^lcis  and  the  long  plantar  ligament,  and 
internally  by  a  thick  fleshy  part,  G,  from  the  inner  concave  sur- 
face of  that  bone.    About  the  middle  of  the  sole  it  becomes  ten- 
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dinoos,  and  endg  most  commonly  by  joining  the  flexor  perforana 
and  the  slip  of  the  flexor  pollicis,  to  form  tendons  for  the  second, 
third,  and  fourth,  digits.* 

On  the  muscle  rest  the  external  plantar  nerre  and  ressels,  and 
the  flexor  perforatus  ;  and  under  it  lie  the  os  calcis  and  the  long 
plantar  ligament.  Between  the  heads  of  origin  of  the  mnscle  a 
piece  of  the  plantar  ligament  appears. 

Supposing  the  long  flexor  to  act  alone  the  four  outer  toes  would 
be  bent  somewhat  under  each  other ;  but  when  the  accessor  ins 
contracts  it  opposes  that  oblique  inward  movement  of  the  digits, 
and  with  the  ^elp  of  the  flexor  perforatus  bends  the  toes  directly 
back. 

LumbricaleSy  H.  Four  in  number,  they  serve  as  accessory 
flexor  muscles  to  the  four  enter  toes ;  and  are  named  first, 
second,  &c.,  from  the  inner  to  the  outer  side  of  the  foot.  They 
take  origin  behind  from  the  pieces  into  which  the  flexor  perforang 
splits,  the  most  internal  being  fixed  commonly  to  only  one,  and 
each  of  the  three  others  to  two  tendinous  slips.  Near  the  meta- 
tarso-phalangeal  articulation  each  ends  in  a  tendon,  which  passes 
at  the  tibial  side  of  the  toe  to  join  the  extensor  tendon  on  the 
dorsum  of  the  first  phalanx  :  as  they  bend  down  by  the  sides  of 
the  joints  they  are  closely  attached  to  the  metatarsal  phalanx,  or 
are  inserted  into  it  by  a  thin  tendinous  slip. 

The  muscles  decrease  in  size  from  the  first  to  the  fourth.  At 
the  root  of  the  toes  they  l)ecome  cutaneous  between  the  processes 
of  the  plantar  fascia  with  the  digital  nerves  and  arteries,  and  they 
appear  there  even  before  the  removal  of  the  superficial  flexor 
muscle  (Fig.  i.). 

Contracting  with  the  long  flexor  these  muscles  bring  down  to 
the  sole  the  metatarsal  phalanges,  thus  serving  as  flexors  of  the 
metatarso  phalangeal  joints  of  the  four  outer  toes. 

Plantar  arteries.  In  the  second  Figure  the  course  of  these 
vessels  between  the  first  two  strata  of  muscles  may  be  observed. 
Of  the  two  the  external  is  the  largest,  and  furnishes  most  digital 


*  Professor  Turner  in  the  Paper  (Trans,  of  the  Roy.  Soc.  of  Edinb.)  before 
referred  to. 


MUSCLES  OF  THE  THIRD  LAYER.  US 

branches  to  the  toes  ;  but  a  more  complete  view  of  these  arteries 
will  be  contained  in  the  next  Plate.  In  this  Figure  the  small 
mnscnlar  branches  of  the  internal  plantar  artery  to  the  inner  two 
Inmbricales,  and  to  part  of  the  flexor  brevis  poUicis  are  dis- 
played. 

Plantar  nerves.  Two  in  number  like  the  arteries,  there  is  not 
the  same  disparity  in  size  between  them,  for  though  one  supplies 
most  digits  the  other  gives  offsets  to  most  umscles.  They  are 
placed  with  the  bloodvessels  between  the  first  two  muscular  stratii. 
The  distribution  of  the  internal  nerve  to  three  digits  and  a  half 
and  a  few  muscles  has  been  given  at  p.  439 ;  and  the*  arrangement 
of  the  external  nerve,  which  is  fumibhed  to  one  digit  and  a  half 
and  many  muscles^  will  be  afterwards  considered. 


DESCRIPTION  OF  PUTE  LVII. 

♦   — 

In  this  Plate  the  last  two  stages  of  the  dissection  of  the  foot 
are  delineated. 

Figure  I. 

Part  of  the  external  plantar  vessels  and  nerve,  with  their 
branches,  and  the  short  muscles  of  the  great  and  the  little  toe 
are  represented  in  this  Figure. 

After  making  the  preparation  of  the  parts  illustrated  in  Fig.  it. 
of  the  foregoing  Plate,  the  dissection  of  the  third  stage  will  be 
completed  by  dividing  the  accessorius  muscle  and  the  tendons  of 
the  flexors  of  the  digits  about  two  inches  in  front  of  the  heel  ; 
and  by  removing  the  areolar  tissue  from  the  muscles,  vessels,  and 
nerves,  after  the  flexor  perforans  with  its  lumbricales  has  been 
thrown  forwards  to  the  toes.  Whilst  the  flexor  tendon  is  being 
raised  the  small  nerves  and  arteries  to  the  outer  two  lumbricales 
muscles  are  to  be  sought  with  care. 
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MUSCLES  OF  THE  THIRD  LAYER. 

This  stratum  consists  chiefly  of  the  short  muscles  of  the  great 
and  little  toes,  which  reach  scarcely  farther  back  than  the  meta- 
tarsal bones  :  they  are  the  short  flexor  and  adductor  of  the  great 
toe,  the  short  flexor  of  the  little  toe,  and  a  fourth  muscle 
(transversalis  pedis)  which  crosses  the  heads  of  the  metatarsal 
bones. 


N.  Flexor  brevis  poUicis. 

O.  Flexor  brevis  ininiini  digiti. 

Q.  Peroneus  loiigus. 

R.  Adductor  pollicis. 


S.  Transversalis  pedis. 
T.  Part  of  the  tendon  of  the  ti- 
bialis posticus. 
U.  Long  plantar  ligament 


The  flexor  hret'is  pollicis,  N,  the  most  internal  muscle  of  the 
set,  is  pointed  and  tendinous  behind,  but  is  split  anteriorly  into 
two  pieces  or  heads.  Its  tendon  is  attached  posteriorly  to  the 
cuboid  bone,  and  blends  with  the  prolongation,  T,  from  the  tendon 
of  the  tibialis  posticus  to  the  outer  cuneiform  bone.  Towards  the 
front  of  the  metatarsal  bone  it  is  divided  into  two  heads,  and  these 
are  inserted  into  the  base  of  the  first  phalanx ; — the  inner  joining 
the  abductor  pollicis.  A,  and  the  outer  blending  with  the  ad- 
ductor, R. 

Superficial  to  the  muscle  is  the  tendon*  of  the  long  flexor  ;  and 
underneath  it  lie  the  deep  vessels  of  the  foot.  In  each  head  of 
insertion  a  sesamoid  bone  is  incased. 

The  muscle  draws  towards  the  sole  the  metatarsal  phalanx,  to 
which  the  long  flexor  tendon  is  not  attached,  and  so  bends  the 
metatarso-phalangeal  joint  of  the  great  toe. 

The  adductor  2)ollicis,  R,  arises  behind  from  the  sheath  of  the 
peroneus  longus  tendon,  Q,  and  from  the  bases  of  the  second, 
third,  and  fourth,  metatarsal  bones.  In  front  it  joins  the  outer 
head  of  the  flexor  brevis  ^wUicis,  and  is  inserted  with  this  part 
into  the  outer  side  of  the  first  phalanx  of  the  great  toe. 

It  is  concealed  by  the  flexor  perforans  and  the  Jumbricales ;  it 
covers  some  of  the  interossei,  and  the  external  plantar  vessels 
and  neiTe.  United  with  it  at  the  insertion  is  the  transversalis 
pedis. 
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Acting  with  the  transvorsalis  pedis  the  muscle  will  adduct 
the  great  toe  to  the  others  ;  and  in  concert  witli  the  short  flexor 
and  abductor  it  will  bend  the  metatarso-phalangeal  joint. 

Transversalis  pedis,  S.  This  is  a  thin  fleshy  slip,  which  lies 
across  the  heads  of  tlie  metatarsal  bones.  It  arises  by  bundles  of 
fibres  from  the  capsule  of  the  metatarso-phalangeal  articulations 
of  the  fourth,  third,  and  second,  toes  (sometimes  the  fifth);  and 
from  the  fascia  covering  the  interossei  muscles.  Internally  it  is 
inserted  with  the  adductor  into  the  nearest  phalanx  of  the 
great  toe. 

By  its  cutaneous  surface  it  is  in  contact  with  the  flexor  per- 
forans,  the  lumbricalcs,  and  the  digital  nerves  ;  and  by  the  deep, 
it  touches  the  interossei  and  the  digital  vessels.  The  muscle  is 
described  by  Theile  as  a  short  head  of  the  adductor  poUicis. 

From  its  position  and  attachment  to  the  four  inner  toes  it  will 
approximate  them  to  one  anotlier. 

The  flexor  brevis  minimi  dig  Hi,  0,  lies  on  the  metatarsal  bone  of 
tlie  little  toe,  and  resembles  the  interossei.  Posteriorly  it  arises 
from  the  base  of  the  fifth  metatarsal  bone,  and  from  the  sheath  of 
the  peroneus  longus  tendon ;  and  it  is  inserted  anteriorly  into  the 
base  of  the  first  phalanx  after  blending  with  the  capsule  of  the 
metatarso-phalangeal  articulation,  and  into  the  fore  part  of  the 
metatarsal  bone  (Theile). 

As  the  name  signifies  the  muscle  may  be  used  as  a  flexor  of  the 
metatarso-phalangeal  joint ;  but  it  may  draw  down  slightly  the 
outer  border  of  the  foot  in  consequence  of  its  attachment  to  the 
metatarsal  bone. 

EXTERNAL  PLANTAR  NERVE. 

As  far  as  the  root  of  the  littfc  toe  the  external  plantar  with  its 
digital  offsets  was  shown  in  the  preceding  Plate,  and  the 
remainder  or  the  deep  part  of  the  nerve  is  represented  in  this 
view. 

2.  Internal  plantar  nerve,  cnt.  i         5.  Deep  part  of  external  plantar. 


3.  External  plantar  nerve. 

4.  Superficial  or  digital  part  of 

external  plantar. 


6.  Branch  to  transversalis  pedis, 
tt  Branches  to  outer  two  luui- 
bricales. 
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The  ilfepyinrl  of  tlie  exlernnl  plantar  nerve,  5,  is  directed  doim 
benealli  the  flexor  perforanB  and  the  lubricales,  and  ends  is 
braudies  to  tlie  adductor  polHciB,  R.  In  this  course  it  accom- 
panies the  external  plantar  artery,  and  dlBtribateB  branches  U> 
the  neighbouring  mnsclea  of  the  third  and  fonrtli  strata,  aa 
below  ;— 

To  tbe  under  eurface  of  the  adductor  poUicia  two   or  tbree 
branches  (the  terminal  pieces  of  the  nerve)  are  distribnted 
is  Ebown  piercing  the  outer  border. 

A  slender  branch,  6,  enters  the  transversalis  pedis  :  in  this  ft 
it  was  divided  into  two. 

For  each  of  the  outer  two  lumbricales  there  is  a  small  branch 
of  nerve,  +,  which  enters  the  under  snrface  witli  an  arteriul  olivet. 
Commonly  these  branches  are  destroyed  as  the  lle,\or  muscle  is 
raised. 

All  the  interossei  receive  branches  from  the  external  plantar, 
but  these  are  more  fully  illustrated  in  Fig.  ii. 

In  its  distribution  in  the  foot  this  nerve  resembles  closely  the 
ninar  ner\'e  in  the  liand.  Like  its  representative  in  the  otiier 
member  it  gives  many  muscnlar  and  but  few  digital  branches. 
Thus  it  supplies  one  digit  and  a  half,  and  the  teguments  of  that 
liorder  of  the  foot  which  is  in  a  line  with  tJie  smallest  digit. 
Like  the  ulnar  too  it  furnishes  bi-anebcs  to  all  the  muscles  of  tbe 
Binall  digit,  and  to  the  adductor  of  the  large  digit ;  and  in  the 
same  way  as  that  nerve  it  sends  offsets  to  the  outer  two  liunbri- 
cales  and  to  all  the  intcrossei. 

Differences  in  the  distribution  of  the  two  nerves  are  due  to 
want  of  similarity  in  tbe  muscles  of  the  first  and  fifth  digits,  and 
to  the  existence  of  some  special  muscles  in  each  member.  For 
instance  the  opponens  or  adductor  minimi  digiti  is  present  in  tbe 
hand  but  not  in  the  foot,  and  will  have  a  separate  branch  &oni 
the  ulnar.  The  short  fiexor  of  the  thumb  is  a  less  simple  masde 
than  that  of  the  great  toe,  and  is  supplied  in  part  (inner  head)  by 
the  ulnar ;  whilst  the  esternal  plantar  does  not  reacli  the  homolo- 
gous muscle  in  the  foot. 

One  special  muscle  in  the  hand  (palmaris  brevis)  is  supplied  by 
the  ulnar;  and  two  special  mnscles  in  the  foot  (flcccssorina  and 
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transYersalis   pedis)    obtain    their    nerres    from    the   external 
plantar. 

The  external  plantar  artery,  e,  crosses  the  sole  of  the  foot 
with  its  nerve,  to  form  the  plantar  arch.  Digital  and  muscnlar 
branches  come  off  from  the  arch  :  the  former  of  these  and  the 
trunk  will  be  delineated  in  Fig.  ii. ;  and  the  latter,  which  enter 
the  neighbouring  muscles,  are  visible  in  this  stage. 

Each  of  the  two  external  lumbricales  receives  an  arterial  twig, 
and  there  is  sometimes  another  branch  for  the  second  lumbricalis 
muscle,  as  in  this  dissection. 

The  transversalis  pedis  is  supplied  on  the  under  surface  by  one 
or  more  of  the  subjacent  digital  arteries. 

For  ttie  interossei  of  the  three  outer  spaces  offsets  are  derived 
from  the  digital  arteries  and  the  arch  (Fig.  iL). 

Branches  to  the  adductor  pollicis  penetrate  the  fibres  by  the 
under  surfiace,  like  the  nerves. 

From  the  most  external  digital  artery  branches  are  sent  off  to 
the  flexor  brevis  minimi  digiti. 

Veins,  The  companion  veins  of  the  plantar  arch  and  its 
branches  were  purposely  removed  in  the  dissection  to  render  the 
view  less  complicated. 

Figure  II. 

The  fourth  stage  of  the  dissection  of  the  foot  is  depicted  in  this 
Figure. 

By  cutting  across  and  removing  the  adductor  and  part  of  the 
flexor  brevis  pollicis  the  plantar  arch  will  be  laid  bare ;  and  by 
removing  the  transversalis  pedis  and  the  transverse  metatarsal 
ligament  beneath  it,  and  passing  the  scalpel  backwards  for  a  short 
distance  in  the  centre  of  the  three  outer  intermetatarsal  spaces 
the  interossei  muscles  will  be  defined.  On  the  removal  of  some 
areolar  tissue  from  the  hinder  part  of  the  sole,  the  insertion  of  the 
tibialis  posticus,  the  tendon  of  the  peroneus  longus,  some  liga- 
ments of  the  foot,  and  small  deep  anastomotic  vessels  come  into 
sight. 
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MUSCLES  OF  THE  FOURTH  lAYER. 

In  the  lasfc  layer  of  the  sole  of  the  foot  are  ineladed  the  inter- 
088el,  and  the  tendons  of  insertion  of  the  tibialis  posticus  and 
peroneos  longus.  When  the  same  letters  are  used  in  the  Figorea 
they  point  to  the  same  parts. 


^  i  Prolongations  of  the  tendon 
yr  I     of  the  tibialis  posticus  at 
Y  ]     its  insertion. 


X.  Three  plantar  interosseL 
Z.  Four  dorsal  interosseL 


The  mierossei  muscles  are  seven  in  number,  and  fill  the  intervals 
between  the  metatarsal  bones.  Two  are  lodged  in  each  inter- 
metatarsal  space,  except  the  inner  which  has  only  one ;  a&d  they 
are  attached  to  the  bones  bounding  laterally  the  spaces :  they  are 
arranged  into  a  plantar  and  a  dorsal  set. 

The  plantar  set,  X,  three  in  number,  are  slender  fleshy  slips, 
which  lie  in  the  three  outer  spaces.  Each  arises  from  a  single 
metatarsal  bone,  viz.,  fifth,  fourth,  and  third.  Opposite  the  meta- 
tarso-phalangeal  joint  each  becomes  tendinons,  and  is  inserted 
into  the  inner  side  of  the  base  of  the  first  phalanx  of  its  toe,  (fifth, 
fourth,  and  third),  and  gives  a  slip  to  join  the  extensor  tendons 
on  the  dorsum  of  the  phalanx. 

The  dorsal  set,  Z,  are  four  in  number,  one  being  placed  in  each 
of  the  intermetatarsal  spaces.  Each  has  a  double  origin  laterally 
from  the  two  metatarsal  bones  between  which  it  is  lodged.  And 
anteriorly  they  end  in  tendons,  which  are  inserted,  like  the  plan- 
tar muscles,  into  the  fibular  side  of  the  fourth  and  third  toes, 
and  into  both  sides  of  the  second  toe :  they  join  also  the  extensor 
tendons  on  the  dorsum. 

All  the  muscles  are  visible  in  the  sole  of  the  foot,  where  they 
are  covered  by  fascia,  by  the  external  plantar  nerve^  and  the 
plantar  arch  and  its  branches:  near  the  toes  the  transversalis 
pedis  and  the  transverse  metatarsal  ligament  lie  on  them.  On 
the  dorsum  of  the  foot  only  the  dorsal  set  appear ;  and  they  are 
pierced  behind  by  arteries  passing  from  the  one  aspect  of  the  foot 
to  the  other. 
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The  chief  office  of  these  muscles  is  to  approximate  the  four 
outer  toes  towards,  or  to  remoTO  them  from  the  great  toe ;  aud 
they  act  therefore  as  abductors  and  adductors  of  those  digits  to 
the  inner  one.  For  instance  the  three  plantar  and  the  innermost 
dorsal  muscle  adduct  the  four  smaller  to  the  larger  toe ;  and  the 
remaining  three  muscles  of  the  dorsal  set  will  move  the  second, 
third,  and  fourth,  toes  away  from  that  digit,  so  as  to  become 
abductors. 

When  the  four  outer  toes  are  being  bent  by  the  action  of  the 
flexors  the  interossei  will  help  in  the  completion  of  the  process ; 
and  when  the  digits  have  l)ecn  extended  these  muscles  will  serve 
to  fix  the  first  phalanges  against  the  metatarsal  bones. 

Tendon  of  the  peroneiia  hngus^  Q.  The  fleshy  belly  of  the 
muscle  in  the  leg  is  delineated  in  the  following  Plate ;  and  only 
part  of  the  course  of  its  tendon,  and  the  insertion,  appear  in  this 
Figure.  As  now  seen,  the  tendon  winds  round  the  outer  surface 
of  the  OS  calcis  to  cross  the  foot  from  the  outer  to  the  inner  side. 
At  first  it  is  received  into  a  groove  in  the  cuboid  bone,  and  is 
then  continued  forwards  to  be  inserted  into  the  base  of  the  meta- 
tarsal bone  of  the  great  toe,  and  into  the  fore  part  of  the  internal 
cuneiform  bone ;  sometimes  also  by  a  slip  into  the  base  of  the 
second  metatarsal  bone. 

As  the  tendon  crosses  the  sole  it  is  contained  in  a  sheath  which 
is  formed  towards  the  outer  part  by  the  long  plantar  ligament,  U, 
and  the  cuboid  bone,  and  at  the  inner  part  by  areolar  tissue ;  and 
its  motion  in  the  sheath  is  facilitated  by  a  synovial  sac  which 
extends  to  the  insertion.  On  the  outer  aspect  of  the  cuboid  bone 
the  tendon  becomes  flattened  and  thickened,  and  at  that  spot  it 
contains  either  fibro-cartilage  or  a  sesamoid  bone. 

Insertion  of  the  tibialis  posticus,  T.  Arising  at  the  back  of  the 
leg  (Plate  lv.)  its  t<5ndon  passes  along  the  inner  side  of  the 
foot,  supporting  the  articulation  between  the  astragalus  and 
scaphoid  bone,  and  is  inserted  into  the  tubercle  on  the  inner  and 
under  part  of  the  os  scaphoides.  From  the  insertion  processes 
are  continued  to  several  of  the  tarsal  and  metatarsal  bones : — one, 
V,  reaches  the  internal  cuneiform ;  another,  Y,  is  attached  to  the 
middle  cuneiform  and  the  second  metatarsal ;  a  third,  W,  is  pro- 
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longed  to  the  external  cnneiform,  the  cnboid  and  the  third  and 
fourth  metatarsal  bones ;  and  a  fourth,  M,  is  reflected  backwards 
to  be  fixed  into  the  os  calcis.  In  short,  the  tendon  is  attached  to 
all  the  tarsal  bones  except  the  astragalus^  and  to  the  metatarsal 
bones  with  the  exception  of  those  of  the  great  and  the  little  toe. 


DEEP  VESSELS  OF  THE  SOLE. 

Both  tibial  vessels  end  in  the  sole  of  the  foot — ^the  anterior 
passing  through  the  first  interosseous  space,  and  the  posterior 
entering  at  the  inner  side  of  the  heel ;  and  both  furnish  digital 
arteries  to  the  toes. 


e.  External  plantar  trunk. 

d.  Digital  branch  of  outside  of 

little  toe. 

e.  Digital  branch  of  inside  of 

great  toe. 
/.  Digital  branch  of  first  and 

second  toes. 
g.  Digital  branch  of  second  and 

third  toes. 


h.  Digital  branch  of  third  and 

fourth  toes, 
i.  Digital  branch  of  fourth  and 

fifth  toes. 
L  Dorsal  artery  of  the  foot, 
n.  Artery  of  the  great  toe. 
0.  Communicating  branch  to  deep 

arch. 


The  plantar  arch  is  the  curved  terminal  part  of  the  external 
plantar  artery,  c.  Its  extent  is  limited  by  the  base  of  the  little 
toe  in  one  direction,  and  the  back  of  the  first  interosseous  space 
in  the  other.  Internally  it  joins  the  dorsal  artery  of  the  foot 
(anterior  tibial)  by  means  of  the  communicating  branch,  0,  so  as 
to  establish  a  direct  inosculation  between  the  main  vessels  on  the 
fore  and  hinder  aspects  of  the  leg.  In  this  course  it  crosses 
three  of  the  metatarsal  bones  near  their  tarsal  ends,  and  rests  on 
most  of  the  interossei  muscles.  At  the  outer  part  it  is  covered 
by  the  flexor  perforans  and  the  lumbricales,  and  at  the  inner,  by 
the  adductor  pollicis. 

Companion  veins  lie  on  its  sides,  and  the  external  plantar  nerve 
curves  in  a  similar  way  just  behind  it. 

From  the  convexity  or  anterior  part  of  the  arch  proceed  digital 
arteries,  and  from  the  concavity  arise  perforating  and  small  nutri- 
tive branches. 
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The  digital  branches,  four  in  number,  are  distributed  to  the 
three  outer  toes  and  half  the  second.  Each,  except  the  most 
external,  splits  at  the  cleft  of  the  toes  to  supply  the  conti^^uous 
sides  of  two;  and  at  the  point  of  division  sprin(^s  a  small  branch 
{anterior  perforating),  which  passes  downwards  to  anastomose 
with  the  interosseous  arteries  on  the  dorsum  of  the  foot.  As 
they  lie  on  the  interossei  small  offsets  are  emitted  to  those 
muscles. 

The  first  branch,  d,  lying  on  the  outside  of  the  small  toe, 
remains  single  to  the  end  of  the  digit,  and  furnishes  cutaneous 
branches  to  the  outer  part  of  the  foot,  like  the  nerve. 

The  second,  i^  placed  orer  the  fourth  interosseous  space  may 
communicate  with  the  former  by  a  cross  piece  (Plate  lyi.)  ;  it 
gives  an  offset  to  the  fourth  lumbricalis,  and  branches  for  the 
sides  of  the  fifth  and  fourth  digits. 

The  third  corresponds  with  the  third  space,  and  ftunishes 
offsets  to  the  third  lumbricalis  and  the  transversalis  pedis :  its 
two  terminal  pieces  belong  to  the  sides  of  the  fourth  and  third 
toes. 

The  fourth  may  supply  the  second  lumbricalis ;  and  it  ends  on 
the  sides  of  the  third  and  second  digits. 

On  the  toes  the  arteries  are  continued  to  the  extremity,  one  on 
each  side ;  and  they  unite  in  an  arch  on  the  plantar  surface  of 
the  last  phalanx,  from  which  fine  branches  are  sent  to  the  tip  of 
the  digit.  At  the  extremity  of  the  second  toe  the  branch  derived 
from  the  plantar  arch  anastomoses  with  the  digital  branch,/,  of 
the  dorsal  artery  of  the  foot  Whilst  the  arteries  lie  on  the  sides  of 
the  digits  they  furnish  superficial  offsets  forwards  and  backwards, 
and  communicate  beneath  the  flexor  tendons  by  means  of  cross 
branches  behind  the  interphalangeal  articulations,  as  in  the 
fingers. 

Three  posterior  per/orating  branches,  s,  pass  down  from  the  arch 
between  the  lateral  attachments  ef  the  dorsal  interossei  muscles 
of  the  outer  three  spaces,  and  anastomose  with  the  interosseous 
arteries  on  the  dorsum  of  the  foot. 

Some  small  nutritive  and  muscular  branches  take  their  origin 
from  the  arch,  and  from  the  digital  arteries. 
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The  external  plantar  artery  of  the  foot  answers  to  the  ulnar 
artery  of  the  hand ;  it  resembles  that  vessel  in  furnishing  digital 
branches  to  three  toes  and  a  half,  and  in  forming  an  arch  which 
commanicates  internally  with  the  other  leading  vessel  of  the 
limb. 

Bat  the  followin*]:  marked  differences  exist  in  the  mode  of 
ending  of  the  two  main  bloodvessels  of  the  limbs.  In  the  foot 
there  is  but  one  arch  in  which  both  tibials  are  united ;  and  the 
plantar  arch  thus  formed  has  a  deep  position  in  the  sole  of  the 
foot,  where  it  lies  in  contact  with  the  interossei.  In  the  hand  on 
the  contrary  there  are  two  distinct  palmar  arches — superficial  and 
deep,  which  communicate  through  the  intervention  of  small 
branches:  of  these,  the  former  is  continuous  with  the  ulnar 
artery,  and  the  latter  with  the  radial. 

On  comparing  also  the  muscular  ofbets  of  the  arterial  trunks 
in  the  hand  and  foot  considerable  dissimilarity  will  be  found,  as 
in  the  nerves,  on  account  of  the  want  of  uniformity  in  the  muscles 
of  the  two  parts. 

Wounds  of  the  plantar  arch  can  take  place  but  seldom  in  con- 
sequence of  the  vessel  being  protected  by  the  shoe  and  the  depth 
of  the  soft  parts.  If  it  was  opened  it  would  bleed  freely,  as  in 
injury  of  the  palmar  arch,  from  its  free  inosculation  with  the 
anterior  tibial  artery. 

With  bleeding  from  a  wound  in  the  foot,  such  as  would  lead  to 
the  supposition  that  the  arch  itself,  or  one  or  more  of  the  digital 
arteries  close  to  their  origin  from  it  had  been  opened,  the  flow  of 
blood  would  generally  be  arrested  by  pressure  applied  to  the 
anterior  tibial  artery  on  the  dorsum  of  the 'tarsus,  to  the  posterior 
tibial  between  the  heel  and  ankle,  and  to  Uie  wound  in  the  foot 
by  a  graduated  compress,  as  in  the  case  of  wounds  of  the  palm  of 
the  hand.  Should  considerable  recurrent  bleeding  continue  under 
this  treatment,  ligature  of  one  or  both  of  the  tibials  may  be 
resorted  to  to  cut  off  the  free  supply  of  blood  to  the  foot. 

Dorsal  artery  of  tJie  foot,  I  This  artery  is  a  continuation  of 
the  anterior  tibial  trunk  (Plate  lviii.),  and  furnishes  digital 
branches  to  one  toe  and  a  half.  It  enters  the  sole  at  the  back  of 
tlu^  first  interosseous  space,  and  ends  by  joining  the  plantar  arch 
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through  the  communicating  part,  o.  From  its  extremity  in  the 
sole  of  the  foot  the  large  artery  of  the  great  toe  is  sent  forwards, 
and  one  or  two  small  branches  run  backwards. 

The  large  arterg  of  the  toe^  n,  (art.  mag.  pol.)  is  the  digital 
branch  of  the  anterior  tibial,  and  supplies  one  toe  and  a  half:  it 
has  the  following  arrangement.  It  runs  forwards  over  the  first 
interosseous  muscle  to  the  cleft  of  the  toes,  where  it  splits  into 
the  two  collateral  branches  for  the  great  toe  and  the  next ;  and 
near  the  fore  part  of  the  interosseous  space  a  branch  is  directed 
inwards  under  the  flexor  muscles,  or  between  the  heads  of  the 
short  flexor,  to  form  the  digital  branch,  0,  of  the  inner  side  of  the 
great  toe. 

The  anterior  tibial  artery  in  the  foot  resembles  the  radial  artery 
in  the  hand  in  supplying  branches  to  one  digit  and  a  half.  But 
it  differs  from  that  vessel  chiefly  in  assisting  to  complete  the 
plantar  arch  instead  of  fonning,  like  the  radial,  a  separate  arch. 

Deep  anastomosis  of  the  foot.  In  the  sole  of  the  foot  amongst 
the  processes  of  the  tendons  and  the  ligaments  is  situate  an 
anastomotic  chain  between  branches  of  the  internal  and  external 
plantar  with  the  dorsal  arteiy  of  the  foot^  as  is  set  forth  in  the 
Drawing. 

External  plantar  nerve,  3.  In  this  dissection  of  the  nerve  the 
branches  to  the  interossei  are  traced  out.  From  the  part  of  the 
nerve  by  the  side  of  the  plantar  arch  small  muscular  offsets  are 
supplied  to  all  the  interossei  muscles :  these  are  so  evident  as  not 
to  require  figures  to  point  them  out.  The  remaining  muscular 
branches  of  this  part  of  the  nerve  have  been  described  with 
Fig.  i. 
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DESCRIPTION  OF  PUTE  LTIIL 


The  dissection  of  the  front  of  the  leg  and  dorgnm  of  the  foot 
appears  in  this  IHtistration. 

In  preparing  the  dissection  divide  the  skin  along  the  centre  of 
the  limb,  and  reflect  it  to  the  sides  by  means  of  a  cross  cnt  at 
each  end,  and  a  third  opposite  the  ankle.  After  search  has  been 
made  for  the  cutaneous  nerves  and  vessels  in  the  fat,  the  fascia 
may  be  taken  away  to  show  the  muscles  and  the  deeper  vessela 
and  nerves ;  but  in  executing  this  step  the  two  parts  of  the 
anterior  annular  ligament  are  to  be  defined  and  left,  as  in  the 
Plate. 

CUTANEOUS  VEINS  AND  ARTERIES. 

On  the  dorsum  of  the  foot  is  the  arch  in  which  the  saphenous 
veins  begin.  The  small  arteries  ramifying  on  the  surface  of  the 
leg  and  foot  are  derived  from  the  anterior  tibial  trunk. 


a.  Venous  arch  of  the  foot 

b.  Internal  Haphenous. 
c    External  saphenous. 


d.  Communicating  vcinsw 
p.  Venffi  comites. 


The  venous  arch,  a,  on  the  dorsum  of  the  foot,  answers  to  a 
similar  arch  on  the  back  of  the  hand.  Contained  in  the  sub* 
cutaneous  fat,  it  is  placed  anterior  to  the  tarsus.  Its  convexity  is 
turned  towards  the  toes,  and  is  joined  by 'small  digital  veins ;  and 
at  its  concavity  open  small  superficial,  with  some  deep  veins,  d. 
At  each  end  the  arch  blends  with  a  saphenous  vein. 

The  internal  saphenous  vein,  b,  begins  at  the  inner  end  of  the 
dorsal  arch,  and  ascending  to  the  leg  in  front  of  the  inner  ankle 
crosses  obliquely  the  tibia  :  its  further  course  in  the  leg  behind 
that  bone  is  manifest  in  Plate  liii. 

The  external  saphenous  vein,  c,  springs  from  the  confluence  of 
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the  outer  end  of  the  arch  with  a  vein  from  the  outer  side  of  the 
foot :  it  soon  bends  below  the  outer  ankle  to  the  back  of  the  leg, 
where  it  is  represented  in  Plate  Liir. 

Cutaneous  arteries.  In  the  leg  these  are  small  in  size,  and  are 
offsets  of  the  anterior  tibial,  but  as  they  are  unnamed  no  letters  of 
reference  have  been  placed  on  them.  They  issue  mostly  along  the 
borders  of  the  tibialis  anticus,  and  those  along  the  outer  side  of 
the  muscle  mark  the  position  of  the  subjacent  tibial  trunk.  One 
larger  than  the  rest,  and  external  to  them,  pierces  the  fascia  out- 
side the  extensor  of  the  toes,  B,  and  runs  with  the  musculo- 
cutaneous nerve,  3. 

On  the  dorsum  of  the  foot  and  toes  the  other  small  un- 
named arteries  originate  in  the  dorsal  artery  of  the  foot  and  its 
branches. 

CUTANEOUS  NERVES  OF  THE  FRONT  OF  THE  LEG. 

On  the  dorsum  of  the  foot,  as  on  the  back  of  the  hand,  there 
is  a  free  distribution  of  cutaneous  nerves  ;  whilst  the  teguments 
on  the  fore  part  of  the  leg,  like  those  on  the  back  of  the  forearm 
are  but  sparingly  supplied  with  nerves. 

1.  Internal  saplicnous.  4.  Cutaneous  of  external  popli- 

2.  External  saphenous.  teal. 

3.  Musculo-cutaucous.  ■         5.  Cutaneous  of  anterior  tfbiaf . 

The  internal  saphenous^  1,  courses  along  the  inner  side  of  the 
leg  (Plate  liii),  and  sends  forwards  many  fine  branches  to  the 
teguments  over  the  tibialis  anticus  :  the  largest  of  these,  near  the 
knee,  is  marked  thus,  j.  Below  the  middle  of  the  leg  it  turns  to 
the  fore  part  of  the  a^kle  with  the  saphenous  vein  to  end  in  the 
teguments  of  the  inner  side  of  the  instep,  reaching  about  two 
thirds  along  the  foot.  Near  the  ending  it  is  joined  by  the  musculo- 
cutaneous ;  and  some  of  the  terminal  filaments  sink  through  the 
fascia,  like  the  musculo-cutaneous  nerve  in  the  forearm,  to  supply 
the  tarsus. 

The  external  saphenous^  2,  a  branch  of  the  internal  popliteal 
trunk  (p.  412),  descends  along  the  back  of  the  leg  to  the  heel 
(Plate  lAii).    Bending  forwards  below  the  external  malleolus,  it 
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runs  along  the  outer  border  of  the  foot,  and  terminates  on  the 
outside  of  the  little  toe.  When  in  contact  with  the  foot  it  furnishes 
nerves  to  all  the  outer  margin,  but  the  offeets  to  the  sole  are  larger 
than  those  on  the  dorsum.  Oftentimes  the  nerve  is  large  ;  supply- 
ing then  more  digits  than  usual,  and  more  of  the  dorsum  of  the 
foot. 

The  musculO'Cutaneotis  nervcy  3,  is  one  of  the  terminal  pieces  of 
the  external  popliteal  trunk  (p.  423),  and  takes  partly  a  deep  and 
partly  a  superficial  position  in  the  limb,  so  as  to  give  branches  to 
muscles  and  integuments — whence  the  name.  Beginning  at  the 
back  of  the  limb,  it  is  directed  forwards  at  first  outside  the  fibula 
and  under  the  peroneus  longus.  In  front  of  that  bone  it  is 
inclined  down  between  the  peronei  muscles  and  the  extensor 
longus  digitorum  ;  and  gradually  reaching  the  surface,  it  pierces 
-the  fascia  in  the  lower  third  of  the  leg  to  end  on  the  dorsum  of 
the  foot  and  toes. 

When  the  nerve  is  beneath  the  fascia  it  fomishes  offsets  to  the 
peroneus  longus  and  brevis  muscles. 

After  it  becomes  cutaneous  it  divides  into  two  pieces,  inner 
and  outer,  which  are  continued  over  the  dorsum  of  the  foot  to  the 
extremities  of  the  toes,  like  the  radial  nerve  on  the  hand.  These 
two  branches  may  vary  much  in  size  and  in  distribution ;  but 
commonly  they  supply  dorsal  digital  nerves  to  all  the  toes, 
except  the  outer  side  of  the  little  toe,  and  the  contiguous  sides  of 
the  great  and  second  toes.  Each  of  the  two  primary  pieces 
furnishes  offsets  to  its  side  of  the  foot,  and  communicates  with 
the  saphenous  nerve  close  to  it. 

Anterior  tibial  nerve,  8.  At  the  back  of  the  first  interosseous 
space  this  nerve  becomes  cutaneous ;  and  it  ends  in  two  dorsal 
digital  nerves  for  the  adjacent  sides  of  the  first  and  second  toe& 
Offsets  of  it  enter  the  teguments  of  the  first  interosseous  space ; 
and  it  is  joined  by  the  musculo-cutaneous  nerve. 

Cutaneous  of  the  external  popliteal,  4.  Arising  from,  the  external 
popliteal  at  the  back  of  the  limb,  and  piercing  the  fascia,  it  is 
distributed  in  the  integuments  of  the  fore  and  outer  part  of  the 
leg  as  low  as  the  spot  at  which  the  musculo-cutaneous  makes 
its  appearance. 
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MUSCLES  OF  THE   FRONT  OF  THE  LEG. 

Two  groups  of  muscles  come  into  view  in  this  Illustration  :  an 
anterior  which  bends  the  ankle  and  extends  the  toes ;  and  u  lateral 
for  the  extension  of  the  ankle. 


A.  Tibialis  anticua. 

B.  Exteusor  loiigos  di|^itonira. 
(\  Extensor  longiia  poUicis. 
1).  Peroiieus  tertius. 

F.  Extensor  brevis  digitorum. 

H.  Peroneua  longus. 


L    IVroneus  brevis. 
J.    Upper  ])art  of   annular    liga- 
ment. 
K.  Lower  part  of  annular  ligament. 
N.  External  annular  ligament. 
0.  Fibro-cartil.  sheaths  for  perouei. 


Anterior  ffroup  of  muscles.  Between  the  tibia  and  fibula  are 
lodged  two  flexors  of  the  ankle  (tibialis  and  peroneus  tertius)  ; 
and  between  them  are  situate  the  long  extensor  of  the  toes  and 
the  special  extensor  of  the  great  toe.  On  the  dorsum  of  the  foot 
lies  the  short  extensor  of  the  toes. 

The  tibialis  anticiis^  A,  is  the  widest  and  most  internal  muscle 
of  the  group.  Its  origin  is  flxed  to  the  upper  half  or  rather 
more  of  the  outer  surface  of  the  tibia,  and  to  the  contiguous  part 
of  the  interosseous  membrane  —  the  membranous  attachment 
reaching  rather  lower  down  than  the  osseous.  In  the  lower  third 
of  the  leg  the  muscle  acquires  a  tendon,  and  passing  through  a 
sheath  in  each  part  of  the  annular  ligament,  is  inserted  into  the 
inner  surface  of  the  internal  cuneiform  bone,  and  the  base  of  the 
metatarsal  bone  of  the  great  toe. 

In  contact  with  the  fascia  throughout,  the  muscle  is  inseparably 
united  with  it  by  an  aponeurosis  at  the  upper  part.  It  rests  on 
the  tibia  and  the  interosseous  membrane,  covering  the  spine  of 
that  bone  in  the  lower  third  of  the  leg  ;  and  lies  over  the  ankle 
joint  and  the  tarsus.  Its  outer  border  touches  the  extensor  digi- 
torum and  extensor  poUicis,  and  is  the  guide  to  the  anterior  tibial 
vessels.  In  the  annular  ligament  the  tendon  is  surrounded  by  a 
synovial  sac  which  reaches  nearly  to  the  insertion. 

With  the  foot  free  to  be  moved  the  muscle  will  bend  the  ankle 
and  carry  inwards  the  great  toe  ;  it  can  also  raise  the  inner  border 
of  the  foot,  rotating  inwards  this  part.    The  foot  being  fixed,  as 
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in  Etouding,  it  will  bulp  the  tibialis  posticua  to  lift  the  inner 
margin  of  the  ioBtep,  so  as  to  make  the  outeide  of  the  foot  llie 
supportiu^  part  of  the  body. 

After  the  advanced  foot  lias  reached  the  ground  in  walking, 
the  muBclo  will  be  able  to  bring  tlie  tibia  forwards  over  the  foot ; 
mid  in  stooping  and  rising  it  will  assist  in  stoodying  the  bones  of 
tho  leg. 

In  deformity  of  the  foot  with  inversion,  and  elevation  of  the 
inner  part  of  the  sole  from  the  ground,  the  tendon  of  the  tibialia 
is  shortened  and  prominent,  and  will  have  to  be  dirided  with 
others  before  the  sole  can  be  brought  into  it«  natural  position  in 
the  treatment  of  that  ailment. 

Tlie  ]vronm3  ler/ius,  D,  is  small,  and  is  generally  nnited  with 
the  extensor  longus  digitorum.  It  arises  from  the  lower  fourth  or 
third  of  the  inner  surface  (anterior  part)  of  the  fibula,  below  the 
long  extensor  of  the  toes,  and  from  the  lower  end  of  the  int«r- 
osseons  membrane.  The  tendon  varies  mnch  in  size,  like  tho 
flcsliy  part  of  the  muscle,  and  is  transmitted  through  a  sheath  in 
tho  lower  part  of  the  annular  ligament  with  the  lopg  extensor,  to 
be  inserted  by  a  widened  extremity  into  the  upiier  port  of  the 
base  of  the  fifth  metatarsal  bone. 

More  or  less  joined  with  the  long  extensor  of  the  toes,  it  is  I 
superficial  throughout,  and  is  separated  from  the  pcroneus  brevia  | 
behind  it  by  a  piece  of  fascia  which  is  fijied  into  the  fibula.  | 
Underneath  the  muscle  lie  the  lower  portion  of  the  fibula,  the  i 
ankle-joint,  and  the  short  extensor  of  the  toes. 

When  the  foot  hangs  the  muscle  will  be  employed  aa  a  flexor  of  | 
the  ankle,  like  tho  tibialis ;  and  it  will  raise  the  outer  border  of  I 
the  foot.  But  should  the  limb  be  fixed  by  contact  with  the  ground 
t)io  Bution  of  the  peronens  tcrtius  on  the  leg  in  walking  ud 
stooping  will  be  tho  same  as  that  of  the  tibialis. 

The  »iUnaor  longus  digitorum,  B,  is  a  thin  narrow  muscle, 
which  arises  from  the  head  and  three  fourths  of  the  inner  surface 
(anterior  part)  of  the  fibula ;  from  the  external  tuberosity  of  the 
tibia,  and  the  contiguous  interosseous  membrane  (about  an  inch) ; 
and  from  the  fascia  of  the  leg.  Its  tendon  below  is  contained 
in  a  sheath  in  the  lower  portion  of  the  annular  ligament  with  the 
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peroneus  iertios,  and  dirides  into  four  pieces  of  attachment  for 
the  four  onter  toes. 

On  the  back  of  the  toes  the  tendons  are  arranged  like  those  of 
the  extensor  of  the  fingers.  For  example,  on  the  first  phalanx 
there  is  a  fibroos  expansion,  which  is  not  fixed  into  the  subjacent 
bone,  and  is  formed  bj  pieces  of  the  long  and  short  extensors,  and 
by  tendons  from  the  lambricalis  and  interoesei ;  bat  that  on  the 
little  toe  does  not  receiye  anj  contribution  from  the  sliort 
extensor.  At  the  front  of  the  metatarsal  phalanx  the  expansion 
diyides  into  three  parts,  which  are  connected  with  the  two  re- 
maining phalanges  in  this  manner  : — ^The  short  central  piece  is 
inserted  into  the  base  of  the  middle  phalanx ;  and  the  two  lateral 
blend  into  one  at  the  fore  part  of  that  bone,  and  are  inserted  into 
the  base  of  the  last  phalanx*  Opposite  the  two  nearest  phalan- 
geal joints  a  fibrous  slip  descends  on  each  side  from  the  expan- 
sion to  blend  with  the  capsule  of  those  articulations. 

The  muscle  lies  partly  in  the  1^  and  partly  on  the  dorsum  of 
the  foot ;  and  although  not  fixed  into  the  nearest  phalanx,  it  is 
so  closely  united  to  that  bone  by  the  other  tendinous  slips  joining 
it,  as  to  be  able  to  extend  the  metatarso-phalangeal  joint.  Like 
the  tibialis  it  is  superficial  thnmgfaont.  Along  the  inner  side  lie 
the  tibialis  and  extensor  poUids  with  the  tiliial  ressels  and  nerre ; 
and  on  the  outer  are  situate  the  two  external  peronei,  but  separated 
by  a  process  of  fascia. 

If  the  foot  and  toes  are  not  fixed  the  muscle  extends  tlie  pha- 
langeal joints  fit>m  root  to  tip,  spparating  the  digits  at  the  same 
time ;  and  it  raises  afterwards  the  foot  so  as  to  bend  the  ankle. 

Should  the  foot  rest  on  the  ground  with  the  fibula  slanting 
backwards  that  bone  can  be  brought  forwards  by  the  muscle 
OTer  the  foot.    In  stooping  and  ruling  it  will  assist  the  tibialis. 

The  eiienmr  brevis  digilamm^  F,  ooeopies  the  doreum  of  the 
foot,  and  gives  tendcAs  to  the  four  inner  toes.  Thin  and  fleshy 
behind,  it  arises  from  the  outer  surface  of  the  os  calcis  near  the 
fore  part,  and  from  the  outer  end  of  the  lower  piece  of  the  anterior 
MifiiiUr  ligament.  At  the  back  of  the  metatarsal  bones  it  diridei 
into  four  fleshy  btmdles  ;  and  from  these  proceed  tendons  to  join 
the  oommon  expansiofi  on  the  dorsom  of  the  first  phalanx  in  the 
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casR  of  the  three  outer,  but  the  tendon  of  the  great  toe  is  iaeertcd 
separately  ioto  the  base  of  the  nearest  phalanic. 

On  the  instep  the  mUBcle  is  covered  by  the  long  extensor  and 
the  perooeus  tertiuR  i  and  the  inner  fleshy  belly,  larger  than  tbo 
others,  is  detached  from  the  rest  of  the  muscle  for  a  prcatcr 
dietcmce.  The  tendons  blend  with  those  of  the  long  extensor, 
and  are  applied  to  (he  outer  border. 

It  assists  the  long  extensor  in  straightening  ttie  toes,  and  directs 
them  somewhat  out  at  the  same  time. 

The  exUnsor  prc^ius  folUcit,  C,  is  concealed  for  the  most  part 
by  the  preceding  mnsi'le.  It  takes  origin  from  the  middle  three 
fifths  of  the  inner  surface  (anterior  part)  of  the  fibnla,  and  fi^>m  the 
interosseous  membrane.  At  the  ankle  it  ends  in  a  tendon,  which 
is  contained  in  a  space  in  the  lower  piece  of  the  annular  ligament, 
and  is  thence  directed  over  the  inner  part  of  the  foot  to  be 
inserted  into  the  bane  of  the  last  phalanx  of  the  great  toe. 

The  part  of  the  mnscle  in  the  leg  ia  deeply  placed  between  the 
extensor  longus  digitonim  and  the  tibialis  ;  but  the  t«ndon  on  the 
dorsum  of  the  foot  is  superficial.  The  tibial  vessels  lie  inside  the 
extensor  as  low  as  the  ankle,  but  afterwards  outside  it. 

As  this  muscle  passes  over  the  ankle,  like  the  extensor  of  the 
digits,  it  has  a  similar  action,  viz.  first  straightening  its  digit  and 
neit  bending  the  ankle.  And  the  slanting  limb  toucbing  the 
ground,  the  extensor  of  the  great  toe  will  help  to  move  the  fibaU 
over  the  foot ;  or  to  support  that  bone  in  stooping. 

The  an/ej-ior  annuhr  ligmnenl  of  the  leg  ia  constructed  by  the 
deep  fascia  strengthened  by  transverse  iibres  near  the  ankle-joint. 
It  incases  and  binds  down  the  tendons  of  the  muscles,  and  oonsista 
of  two  parts — upper  and  lower. 

The  upper  piece,  J,  is  placed  above  the  ankle,  and  is  sqnarer  in 
form  than  the  lower.  It  is  attached  laterally  to  the  tibia  and 
fibula,  and  is  continued  into  the  fascia  of  the  leg  by  the  Spper 
and  lower  edges.  In  it  is  one  sheath  towards  the  inner  side  for 
the  tibialis  auticns,  and  this  is  lined  by  a  synovial  sac,  which  U 
prolonged  on  the  tendon  into  the  other  part  of  the  ligament ; 
whilst  the  other  muscles  of  the  leg  pass  under  it  (vithout  being 
contained  in  sheaths.    This  band  serves  the  purpose  of  tixing  the 
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vertical  parts  of  the  long  mnscles  to  the  front  of  tlie  ankle,  and 
rendering  them  able  tf)  bend  tiiat  joint. 

The  lower  piece,  K,  is  wide  and  thin  internally  bnt  jwinted  and 
thick  estemally,  and  lies  below  the  level  of  the  ankle  on  the  outer 
Bide.  Externally  it  is  fixed  into  the  njiper  surface  of  tlic  os  caJuis 
close  to  the  int«rosfleou8  ligament,  and  internally  into  the  tibial 
malleolus  and  the  plantar  fascia ;  and  it  blends  with  the  deep  fascia 
by  its  edges.  Three  sheaths  for  tendons  ore  construoted  in  it : 
an  inner  for  the  tibialis  antieus,  an  outer  for  the  extensor  longos 
digitonim  and  peroneus  tertius,  and  an  intermediate  for  the 
extensor  proprins  pollicis.  A  synovial  sac  lubricates  each  sheath, 
and  tbe  inner  one  is  continued  into  the  compartment  in  the  upper 
piece,  J,  of  the  ligament.  Tbe  use  of  this  part  is  to  bind  hori- 
zontally the  tendons  of  tbe  long  extensors  to  the  foot,  so  that  they 
may  be  able  to  act  on  tbe  ankle  as  well  as  the  digits. 

Latekal  MUB0LE8  OP  THE  LEO. — Two  muBcles  enter  into 
this  group ;  and  as  they  ore  attached  to  the  fibula  they  ore 
named  peronei, 

The  perotieus  longtis,  H,  the  highest  and  most  superficial  of 
the  two,  arises  from  the  outer  or  anterior  surface  of  the  upper 
half  of  the  tibula,  though  gradually  diminishing  in  width  down- 
wards ;  from  the  external  border  of  that  bone  by  thin  fleshy 
fibres,  behind  the  peroneus  brevis,  as  low  as  the  inferior  fifth  ;  and 
from  tbe  fascia  incasing  tbe  muscle.  Its  long  t«ndon  passes 
through  an  annular  ligament  behind  the  outer  malleolus,  and 
through  a  separate  sheath  of  fibro-cartilage,  0,  on  the  outer  side  of 
tlie  OH  {-alcis  to  reach  its  insertion  in  the  sole  of  the  foot  (p.  451), 

Superficial  in  the  leg  it  rests  on  the  fibula  and  the  peroneus 
brevis,  concealing  altogether  this  muscle  atmve,  bnt  only  in  part 
below.  By  means  of  the  sbeaths  attaching  it  to  the  bones  the 
peroneus  can  move  both  the  ankle  joint  and  the  foot.  In  the 
sole  of  the  foot  it  lies  deeply,  and  is  received  into  a  third  fibrous 
sheath  (Plate  LVii.  Fig.  2.  Q). 

The  muBcle  is  able,  when  the  foot  is  unsupported,  to  extend  the 
ankle,  and  to  raise  ihc  outer  border  of  the  instep,  depressing  at 
the  same  time  the  great  too  and  the  inner  edge. 

The  foot  being  immoveable  the  peroneus  longus  will  elevate  the 
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outer  border,  throwing  the  weight  of  the  body  on  the  inner  side  ; 
and  in  rising  from  stooping  it  will  help  to  bring  back  the  fibnla 
to  a  right  angle  with  the  foot. 

The  peroneus  brevis,  I,  is  attached  to  the  outer  or  anterior 
surfece  of  the  fibula  for  the  lower  two  thirds  of  the  shaft — the 
upper  end  being  pointed  and  lying  inside  its  fellow ;  and  from  the 
intermuscular  septum  between  it  and  the  anterior  muscles  of  the 
leg.  At  the  ankle  its  tendon  passes  with  that  of  the  peroneos 
longus  through  the  external  annular  ligament,  lying  next  the 
bone ;  escaped  from  this  it  is  received  into  a  sheath,  0,  on  the 
outer  side  of  the  os  calcis,  above  that  for  the  peroneus  longus ;  and 
it  is  finally  inserted  by  a  widened  end  into  the  base  of  the  meta- 
tarsal bone  of  the  little  toe. 

In  the  leg  the  lower  part  of  this  peroneus  is  superficial  in  fixmt 
of  the  other,  and  its  tendon  is  connected  to  the  fibula  and  ihe 
tarsus  by  sheaths  like  those  of  its  companion.  Fascia  isolates 
it  from  the  muscles  on  the  front  and  back  of  the  leg. 

This  muscle  extends  the  ankle,  and  moves  the  foot  outwards 
almost  horizontally  when  the  toes  are  not  supported ;  but  when 
the  foot  is  fixed,  as  in  standing,  it  will  assist  the  long  peroneus 
in  raising  the  outer  border  from  the  ground.  In  rising  from 
stooping  it  acts  on  the  fibula  like  the  peroneus  longus. 

External  annular  ligament^  N.  This  is  a  thin  band  beUnd  and 
rather  below  the  fibular  malleolus,  which  is  formed  by  thickened 
fascia,  like  the  other  annular  ligaments  near  the  ankle.  In  front 
it  is  attached  to  the  malleolus,  and  behind  to  the  os  calcis.  Its 
upper  end  joins  the  fascia  of  the  leg,  and  the  lower  is  united  by  a 
thin  fibrous  layer  to  the  bands  of  fibro-cartilage  fixing  the  tendons 
of  the  peronei  to  the  os  calcis.  There  is  but  one  space  in  the 
ligament,  and  this  lodges  the  two  peronei ;  it  is  lubricated  by  a 
synovial  sac,  which  bifurcates  inferiorly  into  two^a  piece  being 
continued  with  each  tendon  into  the  fibro-cartilaginous  sheath. 

ANTERIOR  TIBIAL  VESSELS. 

The  anterior  tibial  arteiy  with  its  vense  comites  extends  through 
the  front  of  the  leg  to  the  sole  of  the  foot. 
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e.  Cutaneous  branch  with  a  nerve. 
/.   Offsets  of  the  recurrent  branch. 
g.  Anterior  tibial  tnink. 
h.  Dorsal  artery  of  the  foot. 
i.  Internal  malleolar  branch. 


j.  Anterior  peroneal  branch. 

k,  TarHsl  branch. 

/.  First  dorsal  interosseous. 

n.  Metatarsal  branch. 

o.  Three  outer  interosseous. 


The  anterior  tibial  artery,  g,  is  derived  from  the  splitting  of 
the  popliteal  trunk  at  the  lower  edge  of  the  muscle  of  the  same 
name  ;  and  it  reaches  to  the  hinder  part  of  the  first  interosseous 
space,  where  it  enters  the  sole,  ending  as  before  said  (p.  454). 
Beginning  at  the  back  of  the  leg  (Plate  ly.)  it  is  directed  forwards 
at  first  between  the  bones  and  above  the  interosseous  membrane, 
and  then  along  the  fVont  of  the  leg  and  dorsum  of  the  foot.  A 
line  on  the  surface  from  the  inner  part  of  the  nock  of  the  fibula  to 
the  first  interosseous  space  wpuld  mark  the  position  of  the  subja- 
cent vessel.  For  the  purposes  of  description  a.  division  of  it  into 
two  is  commonly  made,  viz.  an  npper  part  caUed  anterior  tibial, 
and  a  lower,  which  has  been  named  the  dorsal  artery  of  the 
foot 

In  the  leg  the  anterior  tibial  is  deeply  placed  between  the  fleshy 
bellies  of  the  muscles  ;  but  it  becomes  more  superficial  near  the 
ankle,  and  is  covered  finally  only  by  the  annular  ligament  and  the 
teguments.  To  its  inner  side  nearly  all  the  way  is  the  tibialis 
anticus  ;  though  close  to  the  ending  the  extensor  proprius  poUicis 
intervenes  between  the  two,  having  crossed  the  artery  just  above 
the  ankle.  On  the  outer  side  comes  first  the  extensor  longus 
digitorum  for  about  two  inches,  then  the  extensor  pollicis  as 
far  as  the  ankle,  and  finally  the  extensor  longus  digitorum  again 
at  the  ending.  It  rests  in  the  upper  two-thirds  of  its  course  on 
the  interosseous  membrane,  and  in  the  lower  third,  on  the  tibia 
and  the  ankle-joint. 

Companion  veins,  j9,  encircle  the  artery,  forming  a  plexiform 
disposition  over  the  npper  part.  The  anterior  tibial  nerve,  6, 
comes  into  contact  with  the  vessels  about  the  place  of  meeting  of 
the  upper  and  middle  thirds  of  the  leg,  and  runs  with  them  to  the 
foot ;  at  first  it  is  external,  then  internal  to  the  vessel,  and  finally 
external  in  position  on  the  dorsum  of  the  foot. 

Branches.    Most  of  the  collateral  offsets  are  unnamed,  and  are 
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distributed  to  the  neighbonring  muscles  and  the  t-eguments.  Even 
the  named  branches  are  small  in  size,  like  the  offsets  of  the  arteries 
of  the  upper  limb  ;  they  are  the  following : — 

The  rectirrent  branch  springs  from  the  upper  end  of  the  artery, 
and  ascends  through  the  tibialis  to  the  knee-joint :  it  gives 
branches  to  that  muscle,  and  its  superficial  ramifications  are 
marked  with/. 

A  cutaneous  branch^  By  accompanies  the  musculo-cutaneous  nerve : 
it  supplies  the  contiguous  musdes,  and  ends  in  the  teguments. 

Malleolar  branches.  Two  smaU  arteries  with  this  name  take 
origin  a  little  above  the  ankle,  and  ramify  over  the  malleoli :  the 
inner  is  shown  by,  i ;  and  the  outer,  concealed  by  the  muscles, 
joins  the  anterior  communicating  branch,  j^  of  the  peroneal  artery 
(p.  432). 

Articular  branches  pass  from  the  lower  end  of  the  artery  into 
the  ankle-joint. 

Peculiarities.  Occasionally  the  trunk  of  the  anterior  tibial 
artery  has  been  found  superficial  to  the  muscles  in  the  lower  part 
of  the  leg ;  in  such  a  condition  of  the  vessel  a  superficial  wound 
might  lay  it  open.  Its  size  is  very  viable,  like  the  arteries  of 
the  upper  limb,  and  the  deficient  part  is  supplied  by  an  ofibet  from 
the  posterior  tibial,  or  the  peroneal  artery. 

Dorsal  artery  of  the  footy  h.  This  part  of  the  anterior  tibial 
extends  from  the  ankle-joint  to  the  ending  in  the  sole.  It  lies 
near  the  surface ;  and  its  position  will  be  found  by  the  line  before 
mentioned. 

For  the  greater  part  of  its  extent  it  is  covered  by  the  inner 
piece  of  the  extensor  brevis  digitorum,  but  at  the  beginning  and 
ending  only  by  the  special  fascia  and  the  teguments.  It  is  firmly 
supported  by  the  subjacent  tarsal  bones.  Laterally  it  has  a 
tendon  on  each  side,  viz.  the  extensor  pollicis  internally,  and  the 
extensor  longus  digitorum  externally,  but  both  are  at  a  distance 
from  it — about  half  an  inch. 

The  venas  comites  have  the  same  arrangement  here  as  above, 
and  the  anterior  tibial  nerve  is  placed  on  the  outer  side. 

Branches.  Many  offsets  are  given  to  the  tarsal  and  metatarsal 
portions  of  the  foot :  those  leaving  the  inner  side  of  the  vessel 
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are  nnnamed  ;  and  those  on  the  outer  side,  which  are  rather 
larger,  are  named  tarsal,  metatarsal,  and  interosseous,  from  their 
distribution. 

The  tarsal  branch,  ky  arises  opposite  the  scaphoid  bone,  and  is 
directed  beneath  the  extensor  brevis  digitornm  to  the  outer  part 
of  the  tarsus  ;  it  gives  branches  to  that  muscle,  and  anastomoses 
with  the  arteries  before  and  behind  it,  viz.  metatarsal,  n,  and 
anterior  communicating  of  the  peroneal,  / 

The  metatarsal  branchy  n,  leaves  the  trunk  at  the  fore  part  of 
the  tarsus,  and  runs  outwards  across  the  base  of  the  metatarsal 
bones  to  the  border  of  the  foot,  where  it  anastomoses  with  the 
tarsal  and  external  plantar  arteries.  In  it«  course  it  lies  beneath 
the  short  extensor,  and  forms  an  arch,  from  the  fore  part  of -which 
the  following  small  interosseous  arteries  proceed : — 

The  dorsal  tnterossei,  (?,  of  the  three  outer  spaces  spring  from 
the  metatarsal  branch,  and  run  forwards  to  the  cleft  of  the  toes. 
Here  each  bifurcates,  and  the  small  resulting  branches  are  con- 
tinued to  the  end  of  the  toes  as  the  dorsal  digital  arteries :  the 
most  external  furnishes  also  a  branch  to  the  outer  side  of  the 
little  toe.  From  the  beginning  of  each  interosseous  branch  a 
piece  descends  to  the  sole  of  the  foot  to  unite  with  the  plantar 
arch  ;  and  from  the  ending  springs  another  offset  to  enter  a  digital 
artery :  these  are  named  anterior  and  posterior  perforating 
branches  (p.  453). 

First  dorsal  interosseous  branch,  /,  arises  from  the  dorsal  artery 
as  this  is  about  to  sink  into  the  foot :  it  is  continued  forwards  in 
the  first  space,  in  the  same  manner  as  the  other  arteries,  and 
divides  like  them  for  the  sides  of  the  first  two  toes.  The  space 
receives  offsets  from  it. 

Branch  of  the  peroneal  artery,  j.  The  anterior  communicating 
branch  of  this  artery  (p.  432)  comes  through  the  aperture  in  the 
lower  part  of  the  interosseous  membrane,  and  descends  in  front  of 
the  outer  malleolus  to  the  tarsus,  where  it  distributes  many 
branches  :  above  it  anastomoses  with  the  external  malleolar,  and 
below  with  the  tarsal  artery. 

Vena  comites.    The  anterior  tibial  veins  have  the  same  extent 

and  connections  as  the  artery,  and  end  above  in  the  popliteal 
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trunk  :  in  their  course  they  receive  branches  corresponding  with 
those  of  the  artery.  They  have  a  plexiform  disposition  around 
the  tibial  bloodvessel,  especially  above ;  and  they  anastomose  with 
the  internal  saphenous  vein. 

Peculiarities.  The  dorsal  artery  of  the  foot  is  subject  to 
great  variations  in  its  position  and  size.  Frequently  it  forms  an 
arch  under  the  extensor  brevis  digitorum,  with  the  convexity 
towards  the  outer  border  of  the  foot.  Much  bleeding  from  a 
wound  on  the  top  of  the  foot  towards  the  outer  part,  which 
would  be  far  out  of  the  usual  line  of  the  vessel,  would  suggest  the 
possibility  of  the  artery  being  opened  in  its  unusual  situation. 

When  the  anterior  tibial  is  so  small  as  not  to  reach  to  the  lower 
part  of  the  leg  the  anterior  communicating  branch  of  the  peroneal 
becomes  the  dorsal  artery  of  the  foot,  and  takes  the  place  of  the 
deficient  tibial  trunk  :  this  substituted  vessel  may  have  also  the 
same  uncommon  curved  course  on  the  dorsum  of  the  foot  as  the 
anterior  tibial. 

Ligature.  In  the  dead  body  the  artery  is  easily  reached  in 
consequence  of  its  superficial  and  fixed  position ;  and  the  operation 
of  ligature  may  be  practised  on  it  in  the  following  way : — 

First,  the  position  of  the  vessel  is  to  be  ascertained  by  a  line  on 
the  surface,  &om  the  centre  of  the  ankle  to  the  back  of  the  first 
interosseous  space. 

A  cut  in  that  line,  about  two  inches  in  length  and  nearer  the 
interosseous  space  than  the  ankle-joint,  is  to  divide  the  skin,  the 
teguments,  and  the  deep  fascia  covering  the  muscles. 

After  cutting  through  the  superficial  strata  the  inner  piece  of 
the  extensor  brevis  digitorum  comes  into  sight ;  and  the  tendon 
connected  with  those  fleshy  fibres  serves  as  the  deep  guide  to  the 
bloodvessels  issuing  from  beneath.  In  the  botton  of  the  wound 
appears  the  anterior  tibial  nerve,  which  is  generally  outside  and 
close  to  the  artery  ;  but  the  tendons  of  the  long  extensors  of  the 
digits  are  at  some  distance  from  the  vessel,  and  are  not  visible. 

Opening  now  the  arterial  sheath,  and  detaching  the  ven» 
comites,  the  thread  is  to  be  passed  around,  and  to  be  knotted  on 
the  vessel  in  the  usual  way. 

Should  the  tibial  artery  have  the  unusual  course  on  the  dorsum 
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of  the  foot,  which  has  been  before  cited  (p.  468),  no  bloodyessels 
will  be  met  with  by  an  incision  in  the  nsnal  line  of  the  artery ; 
but  if  the  cut  be  made  to  reach  the  interosseouB  space  the  wander- 
ing vessel  may  be  recognised  coming  to  the  hinder  part  of  that 
interval  to  enter  the  foot. 

Wound  of  the  artery.  Considerable  bleeding  would  follow  the 
opening  of  the  artery  on  the  dorsum  of  the  foot  on  account  of  the 
free  communication  of  the  anterior  with  the  posterior  tibial  blood- 
vessel. For  the  arrest  of  the  haemorrhage  two  plans  may  be 
adopted.  According  to  the  one  two  ligatures  may  be  applied  to 
the  vessel,  one  above,  and  the  other  below  the  opening  ;  and 
according  to  the  other  pressure  may  be  made  on  the  trunk  of  the 
artery,  and  to  the  wound,  whilst,  if  necessary,  the  flow  of  blood 
in  the  posterior  tibial  artery  may  be  checked  by  the  employment 
of  a  compress  to  that  trunk. 

Lymp/iaiics  of  the  leg.  Only  a  summary  of  these  small  vessels 
will  here  be  given,  as  they  are  not  indicated  in  the  Figure.  There 
are  superficial  and  deep  lymphatics  with  the  blood  vessels,  as  in 
the  upper  limb. 

In  the  superficial  set  are  two  groups,  one  with  each  saphenous 
vein.  The  lymphatics  with  the  short  saphenous  enter  the  popliteal 
glands  ;  and  those  with  the  long  saphenous  vein  open  into  the 
inguinal  glands.  Enlargement  and  inflammation  consequent  on 
disease  or  irritation  of  the  lymphatics  on  the  opposite  borders  of 
the  foot  would  affect  different  glands. 

The  deep  lymphatics  run  along  the  main  arteries,  and  all 
converge  to  the  popliteal  glands.  In  connection  with  the 
lymphatics  on  the  anterior  tibial  artery  is  situate  a  small  gland  ; 
this  is  the  lowest  in  the  limb,  and  is  to  be  found  about  half  way 
down  the  leg. 

BRANCHES  OF  EXTERNAL  POPUTEAL  NERVE. 

The  three  terminal  branches  of  the  external  popliteal  nerve, 
viz.  recurrent  tibial,  anterior  tibial,  and  musculo-cutaneous,  which 
begin  between  the  fibula  and  the  peroneus  longus,  are  met  with 
in  the  dissection  of  tlic  front  of  the  leg. 
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5.  Recurrent  tibial  branch. 

6.  Anterior  tibial  nerve. 


7.  Branch  to  short  extensor  of  the 

toes  and  the  tarsus. 

8.  Cutaneous  part  of  anterior  tibiaL 


The  recurrent  tibial  hranch,  5,  passes  under  the  extensor  longns 
digitorum,  but  over  the  tibial  vessels,  to  the  artery  of  the  same 
name,  and  ascends  through  the  tibialis  anticus  to  the  knee-joint. 
,  The  anterior  tibial  nerve,  6,  is  directed,  like  the  preceding, 
beneath  the  long  extensor  of  the  toes,  and  meets  with  the  tibial 
vessels  above  the  middle  of  the  leg.  From  this  point  it  is  closely 
applied  to  those  vessels,  crossing  them  once  or  more ;  and  con- 
tinues on  the  outer  side  of  the  dorsal  artery  of  the  foot  till  this 
bloodvessel  enters  the  sole.  Finally  it  pierces  the  fascia,  and 
ends  in  the  integuments  of  the  great  toe  and  the  next. 

This  nerve  furnishes  offsets  to  all  the  muscles  of  the  front  of 
the  limb  below  the  knee.  It  supplies,  namely,  the  two  flexors  of 
the  ankle  (tibialis  anticus  and  peroneus  tertius);  the  common 
extensors  of  the  toes  (ext.  digit,  longus  and  brevis) ;  and  the 
special  extensor  of  the  great  toe  (ext.  prop,  pollicis).  To  the 
tarsus  it  gives  a  large  branch,  7,  which  resembles  much  in  its 
appearance  the  nerve  distributed  to  the  back  of  the  wrist :  from 
this  branch  offsets  are  sent  to  the  extensor  brevis  digitorum, 
which  covers  it,  as  well  as  to  the  underlying  bones  and  arti- 
culations. 

Tlie  muscuIO'Cutaneous  nerve,  3,  takes  a  downward  course  at  first 
between  the  fibula  and  the  peroneus  longus,  H,  and  nextly, 
between  the  peroneus  brevis  and  the  extensor  longus  digitorum,  B, 
to  become  cutaneous  at  the  lower  third  of  the  leg.  Its  ending  on 
the  dorsum  of  the  foot  and  the  toes  has  been  before  described 
(p.  458). 

Before  the  nerve  pierces  the  deep  fascia  it  emits  branches  as 
before  said  to  the  two  lateral  peroneal  muscles. 
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AnT>OMEN,  292 
Abdouiiiiul  aorta,  298 

hemia,  273,  279 
ring,  exterual,  264 

internal,  271,  285 
wall,  261,  284 
AMacenB  nervo,  117,  130 
Abductor  indicia,  96 

minimi  digiti  mand^  95 

pedis,  436 
poUicis  manAfi,  94 

pe<lis,  435 
Accelerator  unntp  musi'le,  252 

Accessorius  muBcle,  443 

Accessory  nerve  of  obturator,  379 

Accessory  pudic  artery,  327 

A«*romial  tiioracic  artery,  25 

Adductor  brevis,  373 

hallicis,  446 

longus,  372 

niagiiuM,  374,  405 

miniiid  digiti,  95 

pollicis,  94 

Anastomosis  of  arteries 

in  the  axilla,  26 

at  the  elbow,  50 

in  the  foot,  438,  452 

in  the  hand,  88,  89,  97 

at  the  knee,  410,  422 

in  tlio  thigh,  370,  407 

Anastomotic  artery  of  brachial,  50 

of  femoral,  363 

branches  of  profundti,  407 

Anconeus  miiRcle,  102 

Annular  ligament  of  ankle,  anterior,  462 

external,  464 

intcninl,  425 

of  wrist,  i>osterior,  103 

Aorta  abilominal,  298 

Aortic  oiM>ning,  296 

Aperture  of  diaphragm,  295 

Eustachian  tube,  210,  235 

larynx,  212 

nares,  211 

cesophagus,  212 

for  vena  cava,  296 

Aponeurosis  of  external  oblique,  263 


Aponeurosis  of  fascia  lata,  261 

femoral  artery,  360 
internal  oblique,  268 
soft  palate,  213 
transversal  is,  270 
Appendages  of  uterus,  33? 
Arch  crural  or  femoral,  284 
diaphragmatic,  295 
jMilmar,  deep,  97 

suiMirficial,  88 
plantar,  452 
palatine,  213 
of  subclavian,  167 
of  urethra,  326 
Arm,  dissection  of,  40 
Artery,  anastomotic  brachial,  50 

femoral,  363 
aorta,  aljdominal,  298 
articular  azygos,  401,  410 
inferior,  422 
superior,  401,  410 
auricular  TxJstorior,  163 
axillary,  o,  21 
brachial,  37,  45 
buccal,  180 
bull)0U8,  259 
c^ipsular,  middle,  299 
carotid,  common,  1^8 
external,  161 
internal,  119,  198 
carpal,  ulnar,  anterior,  83 
jwstorior,  105 
radial,  anterior,  75 
posterior,  105 
central  of  the  retina,  123 
cervical  ascending,  169 
deep,  174 
occipital,  174 
ciliary  anterior,  123 
posterior,  123 
circumflex,  anterior,  10,  57 
external,  370 
iliac  internal,  273,291 
sui)erficial,  262, 

340 
internal,  376,  395 

posterior,  9,  57,  66 
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Artery,  coccygeal,  388 

companion  of  sciatic  nerve,  388 

median  nerve,  S3 
cremasteric,  273 
crico-thjrroid,  198 
dental  anterior,  193 
inferior,  179 
posterior,  180,  192 
diaphragmatic,  299 
digital  of  hand,  89,  97 
of  foot,  438,  453 
dorsal  of  index  finger,  105 
foot,  454,  466 
lingual,  189 
penis,  316 
scapula,  25,  58 
thumb,  105 
wrist  nuiial,  75 
ulnar,  105 
epigastric  internal,  273,  291 

superficial,  262,  340 
ethmoidal,  123 
facial,  162,  180,  198 
femoral,  358 
frontal,  123 
gluteal,  307,  387,  394 
nsemorrhoidal  inferior,  247 
middle,  307 
superior,  329 
hjrpogastric,  315 
ilio-lumbar,  306 
iliac  common,  300 

external,  289,  301  ' 
internal,  300,  305 
infra  orbital,  193 
intercostal  upper,  170 

lowest,  305 
interosseous  anterior,  83,  109 
posterior,  109 
of  hand,  97,  105 
of  foot,  467 
ischiatic,  247,  307,  388 
labial  inferior,  180 
lachrjrmal,  123 
large  of  thumb,  97 

of  great  toe,  455 
laryngeid  inferior,  208 
superior,  208 
lingual,  162,  188 
lumbar,  299,  305 
malleolar  inner,  466 
outer,  466 
mammary  internal,  170 
external,  10 
masseteric,  180 
maxillary  internal,  162,  179 
median,  83 
meningeal,  large,  119,  179,  183 

small,  183 
metacarpal  uluar,  83 


Artery,  metacarpal  radia],  10$ 
metatarsal,  467 
mylo-hyoid,  179 
nasal,  123 

nutritious  of  femur,  377 
fibula,  432 
humerus,  49 
tibia,  431 
obturator,  292,  307 
occipital,  i^,  174 
ophthalmic,  122 
ovarian,  338 
palatine  inferior,  198 
palmar  deep,  97      • 
palpebral,  123 

perforating,  femoral,  377, 406 
of  band,  97 
of  foot,  453 
perinsal  superficial,  253 
peroneal,  431 

anterior,  432,  467 
pharyngeal  ascending,  198 
phrenic  inferior,  299 
plantar  external,  438,  449 

internal,  437 
popliteal,  407,  421 
profunda  cervical,  170^  174 
femoral,  370^  376 
humeral,  49,  65 
pudic  external,  262,  339,  363 
internal,  246,  258,  315 
radial,  73,  96 
ranine,  189 

recurrent  interosseous,  109 
radial,  7c,  no 
tibial,  ifd 
ulnar,  82,  83 
renal,  299 
sacral,  lateral,  306 
middle,  299 
scapular  posterior,  142 
sciatic,  247,  307,  388 
spermatic,  299 
subclavian,  138,  167 
sublingual,  189 
submental,  163 
subscapular,  9,  25 
superficial  of  palm,  75 
supra-orbital,  123 
renal,  299 
scapular,  X42,  169 
tarsal,  467 
tempord,  162 

deep,  180 
thoracic  acromial,  25 
alar,  9,  26 
long,  9,  2$ 
sm)erior,  25 
thyroid  inferior,  169,  197 
superior,  162,  198 
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Artery,  tibial  anterior,  428,  454,  465 
posterior,  428 
tonsilUtic,  198 
transverse  cervical,  142,  169 
facial,  162,  193 
periuaeal,  253,  259 
tympanic,  199 
ulnar,  75,  81,  88 
uterine,  337 
vaginal,  338 
vertebral,  119,  169,  174 
vesical  inferior,  329 
superior,  329 
Articular  popliteal  arteries,  410, 422, 423 

nerves,  412,  413 
Articulation  of  laryngeal  cartilages,  221 
Arytenoid  cartilages,  220 

muscle,  227 
Ascending  cervical  vessels,  169 

pharyngeal  vessels,  198 
Auditory  nerve,  117 
Auricular  artery,  posterior,  162 
nervo,  large,  145,  165 
posterior,  146 
Auriculo-temponu  nerve,  165,  184 
Axilla,  4 

dissection  of,  1 
Axillary  ai-tery,  6,  21 
glands,  13 
plexus,  II 
sheath,  21 
vein,  10,  26 
Axis,  thyroid,  169 
Azygos  artery,  410 

uvulffi  muscle,  215 
vein,  largo,  307 

Basilic  vein,  32,  44 
Biceps  fcmoris,  403 

humeralis,  20 
Bladder  connections,  male,  322 

female,  332 
ligaments,  false,  318,  323 
true,  323 
Blood-letting  at  elbow,  32 
Brachial  aponeurosis,  30,  42 
artery,  45 
plexus,  27,  205 
veins,  44 
Brachialis  anticus,  43 
Broad  uterine  ligament,  334 
Buccal  artery,  180 
nerve,  182 
Buccinator  muscle,  178 
Bidb  of  the  urethra,  255 
artery  of,  258 
nerve  of,  260 

Capsular  artery,  middle,  299 
Cardiac  nerves,  lower,  204 


Cardiac  nerves,  middle,  203 

upper,  203 
Carotid  artery,  common,  iq8 
external,  101 
internal,  119,  160,  198 
Carpal  arteries,  radial,  75,  105 

ulnar,  83 
Cartilage,  arytenoid,  220 
cricoid,  219 
cuneiform,  220 
thyroid,  219 
triangular  nasal,  235 
Cartilages  of  nose,  23^ 

of  Santoriui,  220 
of  trachea,  233 
of  "Wrisberg,  220 
Cava  inferior,  302 
Cavernous  sinus,  126 
Central  artery  of  retina,  123 

point  of  porinwum,  251 
tendon  ot  diaphragm,  294 
Cephalic  vein,  27,  32,  44 
Cervical  ganglion,  inferior,  203 

middle,  203 
8Ui)erior,  203 
nerves,  anterior,  175,  204 

posterior,  175 
plexus,  144,  204 

deep  brunches,  204 
8Ui)erficiul,  144 
Cervico-facial  nerve,  152,  164 
Chiasma  of  optic  nerves,  116 
Chorda  tympaui  nerve,  185 
Chordae  vocales,  223 
Ciliary  arteries,  123 

nerves,  nasal,  125 

lenticular,  129 
Circular  sinus,  126 
Circumilex  artery,  anterior,  10,  57 

external,  370 
internal,  376 
posterior,  9,  57,  66 
iliac  artery,  deep,  27^,  291 
superficial,  262, 

340 
nerve,  12,  58 
Coccygeal  artery,  388 
Coccygcus  muscle,  313 
Comes  nervi  ischiamci,  388 

mediani,  83 
Commissure  of  optic  nerves,  1 16 
Communicating  peroneal  nerve,  414 
Complexus  muscle,  172 
Compression  of  arteries 

brachial,  45 

femoral,  36 

popliteal,  409 

subclavian,  139 
Congenital  hernia,  277 
Conjoined  tendon,  271 
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Constrictor  inferior,  206 
faucium,  215 
middle,  206 
superior,  207 
urethral,  257 
vaginal,  334 
Coraco-brachialis,  3,  20 

clavicular  ligament,  16 
Cordiform  tendon,  294 
Cords,  vocal,  223 
Coruicula  laryngis,  220 
Corrugator  cutis  ani,  243 
Costo-coracoid  membrane,  21 
Cowper's  glands,  257 
Cranial  nerves,  115 
C  remaster  muscle,  268 
Cremasteric  artery,  273 
Cribriform  fascia,  343 
Crico-arytsenoid  joint,  222 

muscle  lateral,  227 
posterior,  227 
thyroid  joint,  221 

membrane,  221 
muscle,  228 
Cricoid  cartila^,  219 
Crura  of  the  diaphragm,  295 
Crureus  muscle,  368 
Crural  arch,  284,  344 
deep,  345 
canal,  347 
hernia,  347 
nerve,  309 
ring,  286 
sheath,  286,  345 
Cuneiform  cartilages,  220 

articulation^  of,  222 
Curve  of  the  urethra,  326 
Cutaneous  nerves  of  abdomen,  266 

arm,  81 
buttock,  380 
face,  193 
foot,  back,  457 
sole,  439 
hand,  palm,  76,  84 
leg,  back,  414 
front,  457 
neck,  front,  152 
pcrinaeum,  247,253 
shoulder,  58 
thigh,  front,  352 
thorax,  13 
Cutaneous  veins  of  elbow,  30 

Deep  cervical  artery,  170,  174 
crural  arch,  345 
facial  vein,  181 
transverse  perineal  muscle,  251, 

257 
iVdutitiun,  act  of,  208,  212 

Uoliuid  muscle,  55 


Dental  artery,  anterior,  193 
inferior,  179 
posterior,  180,  193 
nerve,  anterior,  194 
inferior,  184 
posterior,  194 
Descendens  noni  nerve,  165,  171 
Depressor  epiglottidis,  228 
Diaphragm,  293 

vessels  of,  299 
Digastric  muscle,  157 
nerve,  164 
Digital  arteries,  plantar,  438 
radial,  89,  97 
tibial,  467 
ulnar,  89 
nerves  of  median,  92 
plantar,  439 
radial,  76 
ulnar,  92 
Dissection  of  abdominal  cavity,  293 

wall,  261,  284 
arm,  back,  59 
front,  40 
axilla,  I 

axillary  vessels,  15 
base  of  skull,  1 13 
bend  of  elbow,  29 
brachial  plexus,  15 
buttock,  379 
carotid   arteiy  common, 

153 
external,  153 

internal,  195 

cranial  nerves  in  neck,  195 

femoral  hernia,  344 

foot,  back,  456 

sole,  424 

forearm,  back,  99,  106 

front,  68,  77 

groin,  261 

ham,  397 

hand,  back,  99 

palm,  85,  93 

inguinal  hernia,  261 

larynx,  218 

leg,  back,  413 

fron^  456 

lower  limb,  339 

lumbar  plexus,  304 

neck,  back,  172 

front,  131 

neck,  anterior  triangle,  153 

posterior     triangle, 

nose,  233 
orbit,  lao,  127 
pelvis,  female,  331 

male,  312 
perinieum,  bock,  241 
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Dissection  of  perinffiuin,  front,  249,  255 
pharynx,  205 
po])liteal  8))ace,  397 
pter}'goid  region,  170,  182 
sacral  plexus,  304 
saphenous  opening,  339 
scapular  muscles,  53 
Scarpa's  space,  354 
shoulder,  52 
soft  palate,  208 
subclavian  artery,  166 
submaxillary  region,  186 
superior  maxillary  nerve, 

191 
thigh,  back,  402 
front,  351 
upper  limb,  i 
vena  cava  inferior,  292 
Dorsal  artery  of  foot,  454,  466 

tongue,  189 
sca|)ula,  25,  58 
nerve  of  penis,  316 
Dnctns  ad  nasum,  237 
Stenonis,  150 
thoracicus,  307 
AVhartonii,  188 
Riviniani,  188 
Dora  mater  of  skull,  114,  126 
nerves,  115 
vessels^  115 

Eighth  cranial  nerve,  117 
Ejaculator  urinee,  252 
Elbow  in  dislocation,  60,  71 
Eleventh  cranial  nerve,  118,  146,  202 
Epigastric  artery,  deep,  273,  291 

superficial,  262,  340 
Epiglottis,  221 

articulation,  222 
use,  212,  221 
Erector  penis,  252 
Ethnioiaal  arteries,  123 
Eustachian  tube,  210,  235 
Extensor  carpi  radialis  brem,  loi 

longus,  1 01 
carpi  ulnaris,  102 
digit!  minimi,  102 
digitorum  brevis,  461 

communis,  loi 
longus  i)edis,  460 
indicis,  108 
ossis  metacarpi,  107 
proprius  poUicis,  462 
primi  intemodii  jiollicis,  107 
secundiintemodii  pollicis,  108 
External  cutaneous  nerve  of  arm,  40 

thigh,  309, 

352 
mammary  artery,  10 

oblu|ue  muscle,  263 


External  saphenous  nerve,  414,  457 
Extravasation  oi  urine,  250,  ^2S 
Eye,  arteries,  123 

muscles,  121,  129 

nerves,  125,  129 

veins,  123 

Facial  artery,  163,  180,  198 

nerve,  117,  164,  194 

vein,  180 
Falciform  edge  of  saphenous  opening, 

342 

Fallopian  tube,  335 
Falx  cerebelli,  1 14 

cerebri,  115 
Fascia,  brachial,  30,  42 

cervical,  149 

costo-coracoid,  21 

cremasteric,  274 

cribriform,  343 

forearm,  30 

iliac,  286 

lata,  341 

perinseal,  deep,  256 

superficial,  250 

propria,  548 

recto- vesical,  317 

spermatic,  274 

transversulis,  271,  285 
Fat  in  axilla,  15 

hollow  of  elbow,  73 

ischio-rectal  fossa,  245 

Sopliteal  space,  402 
artery,  359 
hernia,  344 
ligament,  342 
vein,  364 
Fifth  cranial  nerve,  116 
Fimbriw  of  Fallopian  tube,  335 
First  cranial  nerve,  116,  239 
Fissure  for  splanchnic  nerves,  296 
Flexor  minimi  digiti,  95 

pedis,  447 
carpi  radialis,  69 
uliiaris,  70 
digitorum  yteiha  brevis,  434 

longus,  426 
profundus,  78,  87 
sublimis,  70,  86 
pollicis  longus,  77 

pedis,  425 
brevis,  94 

pedis,  446 
Foot,  dorsum,  456 

sole,  434 
Forearm,  dissection  of,  68 
front,  deep,  77 

sui>erficial,  68 
buck,  deep,  106 

superficial,  99 
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Fossa  ischio-rectal,  245 
Fossae  of  abdominal  wall,  285 

base  of  skull,  113 
Fourth  crauial  nerve,  116,  124 
Fracture  of  clavicle,  16 
Frontal  artery,  123 
nerve,  125 

Ganglia  cervical,  203 
lumbar,  311 
sacral,  311 
Ganglion,  Gaserian,  117 
lenticular,  129 
ophthalmic,  129 
submaxillary,  190 
Gastrocnemius  muscle,  417 
Gemellus  inferior,  385 
superior,  385 
Genio-hyo-glossus,  187 

hyoideus,  186 
Genito-cniral  nerve,  292,  309,  352 
Gimbemat's  ligament,  285 
Gland  lachrymal,  121 
parotid,  150 
prostatic,  ^25 
sub-lingual,  151,  188 
submaxillary,  150 
Glands,  axillary,  13,  29 
cervical,  155 
Cowper's,  257 
inguinal,  262,  340 
lumbar,  298 
popliteal,  402 
submaxillary,  151,  x88 
tracheal,  283 
Glosso-pharyngeal  nerve,  118,  190,  200 
Glottis,  224 
Gluteal  artery,  307,  387 

nerve,  superior,  310,  371,  396 
nerves,  inferior,  389 
Gluteus  maximus,  381,  403 
medius,  383 
minimus,  391 
Gracilis  muscle,  373 
Gustatory  artery,  180,  190 
nerve,  184 

Ham,  398,  416 
Hand,  dissection  of,  85 
back,  99 
palm,  85,  93 
Hsemorrhoidal  arteries,  247,  307,  329 
nerve  inferior,  247 
plexus  of  veins,  329 
Heemorrhoids,  242 
Hernia,  femoral,  344 

its  course,  288,  347 
coverings,  288,  348 
diagnosis,  348 
stricture,  288,  349 


Hernia,  femoral,  division,  289,  348 

the  taxis,  288,  349 

truss,  application,  349 
Hernia,  inguinal  external,  273 

its  course,  273 

coverings,  274 

dia^osis,  275 

stncture,  276 
division,  276 

the  taxis,  275 

truss,  application,  276 

varieties,  277 
Hernia,  inguinal  internal,  279 

its  course,  279,  283 

covering  280,  282 

dia|i^osis,  280,  282 

stncture,  281,  283 
division,  281,  283 

taxis,  280,  283 

truss,  application,  281,  283 

varieties,  282 
Hernia,  obturator,  287 
Hesselbach's  space,  279 
Hollow  before  elbow,  71 

behind  knee,  398,  416 
Humenis,  fracture  of,  1^7 
Hyo-glossus  muscle,  187 
Hyoid  bone,  218 
Hypogastric  artery,  315 
plexus,  3JO 
Hypoglossal  nerve,  118,  165,  189,  202 

Iliao  artery,  common,  300 

external,  289,  301 
internal,  300 
fascia,  286 
veins,  301 
Iliacus  muscle,  297,  374 
llio-hypo^tric  nerve,  267,  269,  309 
inguinal  nerve,  267,  269,  309 
lumbar  artery,  306 
vertebral  ligament,  308 
Indicator  muscle,  108 
Infantile  hernia,  278 
Inferior  maxillary  nerye,  182 
Infra-orbital  artery,  193 
nerve,  193 
trochlear  nerve,  125 
Infra-spinatus  muscle,  54 
Inguinal  canal,  274 

glands,  262,  340 
hernia,  external,  273 
internal,  279 
Innominate  artery,  167 

vein,  170 
Intercolumnar  fibres,  26^ 
Intercostal  artery,  superior,  170 
cutaneous  nerves,  13 
Intercosto-humeral  nerve,  13,  28 
Internal  cutaneous  of  arm,  28—39 
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Internal  cutaneous  of  thigh,  352,  364 
oblique  muscle,  268 
saphenous  nerve,  353,  364 
vein,  340—354 
Interosseous  arteries  of  foot,  467 

hand,  97 
artery  anterior,  83,  109 

posterior,  109 
muscles  of  foot,  450 
hand,  95 
nerve,  anterior,  84 
posterior,  no 
Ischio-rectal  fossa,  245 
Isthmus  faucium,  211 

of  thyroid  body,  232 

Jacobson's  nerve,  200 
Jugular  vein  anterior,  152,  170 

external,  143,  164,  170 
internal,  163,  170 

Kidney,  293 

Labial  arter}%  inferior,  180 
liSchrymal  artery,  123 
duct,  237 
gland,  121 
nerve,  124 
Large  artery  of  thumb,  97 

great  toe,  455 
Laryngeal  arteries,  208,  23 1 

nerve,  external,  201,  209 
inferior,  201,  230 
superior,  201,  229 
pouch,  225 
Larynx,  223 

aperture,  212 
articulations,  221 
cartilages,  219 
interior,  223 
muscles,  226 
mucous  membrane,  225 
nerves,  229 
ventricle,  224 
vessels,  231 
Last  dorsal  nerve,  269,  303,  jio 
Lateral  cutaneous  nerves  of  thorax,  13 
Latiasimus  dorsi,  2,  19,  54 
Lateral  sinus,  127 
Leg,  dissection  of  back,  413 

front^  456 
Lenticular  ganglion,  129 
Levator  anguli  oris,  192 
■capuhe,  53,  133 
ani,  244,  313 
labii  superioris,  192 
palati,  214 

pal}>ebrfe  superioris,  121 
pharyn^  207 
Ligamenta  brevia,  87 


Ligaments  of  the  bladder,  3x8,  323 
larynx^  221 

uterus,  334 
ligamentum  arcuatum  inter.,  295 

exter.,  295 
lonffum  plantie,  443 
stylo-maxillare,  185 
hyoidean,  187 
Ligature  of  arteries 

axillary,  7,  23 
brachial,  37,  46 
carotid,  common,  is8 
external,  162 
internal,  161 
dorsal  artery  of  foot,  468 
femoral,  361 
iliac,  common,  300 
external,  290 
internal,  306 
lingual,  162 
ponliteal,  409 
radial,  74 
subclavian,  third  part,  141 

second  part,  169 
tibial  posterior,  429 
ulnar,  82 
limb  upper,  dissection  of,  i 

lower,  dissection  of,  339 
Linea  alba,  263 

semilunaris,  264 
Lingual  artery,  162,  188 

vein,  189 
Lithotomy,  parts  cut,  248,  260,  327 
Longus  colli  muscle,  197 
Lumnar  arteries,  299 
ganglia,  311 
glands,  298 
plexus,  308 
veins,  305 
Lumbo-sacral  nerve,  309 
Lumbricales  of  foot,  444 
hand,  95 
Lymphatic  duct,  left,  170 

right,  170 
Lymphatics  of  arm,  52 
axilla,  13 
groin,  340 
nam,  462 
le^,  469 
loms,  298 
neck,  146 

Malleolar  arteries,  466 
Mammary  artery,  external,  10 

internal,  170 
Masseter  musde,  177 
Masseteric  artery,  180 
nerve,  182 
Maxillary  artery,  internal,  163,  179 
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Maxillary  nerve,  inferior,  i8i 

superior,  193 
Meatuses  of  the  nose,  237 
Median  basilic  vein,  31 
cephalic  vein,  31 
nerve,  51,  76,  91 
vein,  31 
Membranous  part  of  urethra,  255 
Meningeal  vessels,  119,  179,  183 
nerves,  115 
veins,  120 
Mesenteric  artery,  inferior,  299 

superior,  299 
vein,  infenor,  302 
superior,  302 
Meso-rectum,  321 
Metacarpal  artery,  83 
Metatarsal  artery,  467 
Motor  oculi  nerve,  116,  124,  130 
Movement  of  radius,  79 
Musculo-cutancous  nerve,  28 

of  leg,  458,  476 
spiral  nerve,  51,  67,  no 
Musculus  abductor  minimi  digiti,  95 

pedis,  436 
indicis,  90 
pollicis,  94 

pedis,  435 
accessorius  pedis,  443 
adductor  brevis,  373 
hallicis,  446 
minimi  digiti,  95 
longus,  372 
mamus,  374,  405 
pollicis,  94 
anconeus,  102 
arytffinoideus,  227 
arytseno-epiglottideus  infer., 

229 
azygos  uvulffi,  205 
biceps  femoralis,  403 

humeralis,  20,  42 
brachialis  auticus,  43 
buccinator,  178 
circumflexus  i)alati,  204 
coccygeus,  313 
complexus,  172 
constrictor  inferior,  206 

isthmi  faucium, 

215 
medius,  206 
superior,  207 
urcthraj,  257 
vaginffi,  334 
coraco-brachialis,  3,  20 
corrugator  cutis  ani,  243 
cremastericus,  268 
crico-arytsenoideus    lateralis, 

227 
posticus,  227 


Musculus  crico-thyroidens,  228 
deltoideti,  55 

depressor  epiglottidis,  228 
diaphragroatis,  293 
digastricus,  157 
ejaculator  urinse,  252 
erector  {lenis,  252 
extensor  carpi  radialis  longus, 

101 
brevis,  loi 
ulnaris,  102 
minimi  digiti,  102 
brevis  digitonuD  pe- 
dis, 401 
longus  digit  pedis, 

460 
digitorum      maniis, 

lOI 

indicia,  108 
ossis  metacarpi  pol- 
licis,  107 

hallicis,  462 
primi  intcmodii  i^A- 

licis,  107 
secundi  intern,  pol- 
licis, 108 
flexor  accessorius,  443 

brevis  minimi  (£giti,  95 

pe<iis, 

447 
carpi  radialis,  69 

ulnaris,  70 

digitorum  brevis,  434 

dig.  longus  pedis,  426, 

442 

hallicis  brevis,  446 

longus,     425, 

442 

pollicis  brevis,  94 

longus,  77 

profundus  £|rit.,  78, 86 

sublimis  digit,  70,  86 

gasth>cnemius,  417 

gemellus  inferior,  385 

superior,  385 

genio-hyo-glossus,  187 

hyoideus,  186 

gluteus  maximus,  381,  403 

medius,  383 

minimus,  391 

gracilis,  373 

hyo-glossus,  187 

iliacus,  297,  374 

indicator,  108 

infra-spinatus,  54 

interossei  mands,  95 

pedis,  450 

latissimus  dorsi,  2,  19,  54 

levator  anguli  oris,  192 

scapulas,  53,  133 
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MuBcnlos  IcTator  ani,  244,  313 

labii  superioris,  192 
alffi  nasi,  192 
palati,  214 
palpebne,  121 
pharyngis  exter.,  207 
inter.,  207 
uvulie,  205 
longns  colli,  197 
lumoricales  mands,  95 
pedis,  444 
massetericns,  177 
mylo-hyoideos,  157 
obliquus  capitis  inferior,  173 

superior,  173 
oculi  inferior,  128 
superior,  121 
obturator  extemus,  375,  386, 

392 
intemus,  385,  392 
omo-byoideus,  IJ3,  156,  167 
opponens  minimi  digiti,  95 

pollicis,  94 
orbicularis  palpebrarum,  191 

urethree,  258 
palato-glosAus,  215 

pharyngeus,  215 
palmans  brevis,  86 
longus,  70 
pectincus,  372 
pectorulis  major,  2,  18 
minor,  2,  18 
peroueus  brevis,  464 

longus,  451,  463 
tertius,  460 
plantaris,  419 
platysma  myoides,  132 
popliteus,  424 
pronator  quaaratus,  78 
radii  teres,  69 
psoas  magnus,  296,  374 

parvus,  297 
pterygoideus  extemus,  178 
intemus,  177 
pyriformis,  313,  384 
quadratus  femoris,  386 

lumboram,  297 
rectus  capitis  anticus  migor, 

196 
minor,  196 
lateralis,  197 
posticus'migor, 

173 
minor,  174 

femoris,  367 

oculi  extemus,  122,  128 
inferior,' 128 
intemus,  128 
superior,  122 
rhomboideus  mi^or,  53 


Muscnlus  rhomboideus  minor,  53 

8alpin|;^-pharyngeu8,  207 
sartonus,  356 
scalenus  anticus,  134,  166 
medius,  134 
posticus,  134 
semi  membranosus,  404 
spinalis  colli,  1 73 
tendinosus,  404 
serratus  magnus,  3,  18,  135 
soleus,  419 
splenius  capitis,  133 
sphincter  ani  extemus,  244 
intemus,  243 
stemo  •  cleido  •  mastoideus, 
,    i?2,  149 
hyoideus,  156 
thyroideus,  156 
stylo-glossus,  187 
hvoideus,  156 
pharyngeus,  207 
subclavius,  19,  167 
subcrureus,  369 
subscapularis,  3,  19 
supinator  radii  brevis,  107 
longus,     64, 
71,  100 
8upra*8]iinatus,  54^ 
temporalis,  177 
tensor  palati,  204 

vaginae  femoris,  366 
ieres  m^or,  3,  19,  53 

minor,  55 
thyro-arytaenoideus,  228 

hyoideus,  156 
tibialis  anticus,  459 

posticus,  426,  451 
transYersalis  pedis,  447 

periniei  superf., 

251  , 
profund., 
257 
trapezius,  132 

triceps  extensor  femoris,  367 

humeri,   4^, 
6,  59,  64 


i 


vastus  extemus,  367 
intemus,  368 
Mylo-hyoid  artery,  179 
muscle,  157 
nerye,  165 

Nabks  posterior,  211 
Nasal  artery,  123 

cartilages,  234 

duct,  237 

fossce,  234 

nerve,  125,  240 
Neck,  anterior  triangle,  153 

posterior  triangle,  135 
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Keck,  dit»ection  o(  131 

Nenre  of  coftygena,  330 

external  sphincter,  330 
gemelluB  and  qoadratas,  390, 

397 
superior,  390 

latissimus,  28 

levator  an^^  scapolse,  204 

am,  330 

obturator  intemiis,  390 

pectineua,  371 

pterygoid  muscles,  184,  185 

rhomboid  muscles,  146 

serratus  magnns,  28,  146 

subclayiua,  146,  171 

tensor  Tagins  femoris,  396 

teres  migor,  28 

minor,  58 

vasti  muscles,  365,  371 

Neryus  abducens  oculi,  117,  130 

accessorius  obturator,  379 

spinalis,    118,    146, 

202 

auditorius,  117 

auricularis  magnus,  145,  165 

posterior,  146,  164 

auriculo-temporalis,  165,  184 

buccinator  ius,  183 

buccalis,  183 

cardiaci,  201 

cardiacus  infer.,  204, 

medius,  203 

super.,  203 

cervicales,  175,  204 

cervicalis  superficialis,  145,  152 

tympanicus,  200 

ciliares,  125,  129 

circtimflexus,  12,  58 

communicans  peronei,  413 

cruralis,  309,  364 

cutaneus  extemus  brachii,  28, 

40 

femoris,  309, 

352 
cutaneus  intemus  major,  28,  39 

minor,  28,  39 
femoris,  352, 

364 
medius  femoris,  352 

palmaris,  84 

plantaris,  432,  439 

dentalis  anterior,  194 

inferior,  184 

posterior,  194 

descendeus  noni,  165,  171 

diaphra^maticus,  171 

dia^^astriciis,  164 

digitales,  median.,  92 

plantar.,  439,  440 

radiaL,  76 


Nervus  digitales,  ulnar.,  92 
dorsales,  267 
dorsalis  penis,  316 
ulnaris,  93 

facialis,  117,  164,  194 
frontalis,  125 

genito-cruralis,  292,  309,  352 
glosso-pharyngeus,  1 18, 190, 200 
gluteus  inferior,  389 

superior,  310,  371,  396 
ffustatorius,  184,  190 
hffimorrhoidalis  inferior,  247 
hypoglossus,  118,  165,  189,  202 
ilio  hypogastricus,  267,  269, 309 

inguinalis,  267,  269,  309 
infira-orbi  talis,  195 
maxillaris,  152 
trochlearis,  125 
intercosto-cutanei,  13 
interosseus  anticus,  04 

posticus,  no 
iachiadicus  miyor,  390,  411 

minor,  248,  380,  389 
lachrymalis,  124 
laryngeus  extemus,  201,  209 
inferior,  201,  230 
superior,  201,  229 
lumbales,  308,  380 
lumbo-sacralis,  309 
massetericus,  182 
maxillaris  inferior,  182 
superior,  193 
medianus,  51,  76,  84,  91 
meningeales,  115 
motor  oculi,  1 16,  124,  130 
musculo-cutaneua  brachii,    28, 

40 
cruris,  458, 
470 
spiralis,  51,  67,  no 
mylo-hyoideus,  165 
nasalis,  125,  240 
obturatorius,  309,  353,  378, 413 
occipitalis  major,  '170 

minor,  145,  176 
olfactorius,  116,  239 
ophthalmicus,  124 
opticus,  116,  129 
orbitalis,  194 
palmaris  cutaneus  med.,  76 

ulnar.,  84 
pateUaris,  353,  365 
perforans  Caseiii,  28 
perinsealis     superficialis,    247, 

254 
peronealis  communis,  414 

p^trosus  magnus,  118 

pbaryngeus,  201 

phrenicus,  171,  205,  303 

plantaris  extemus,  440, 447, 455 
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Nerrus  plantaris  intemus,  439 

pneamo-gastricus,     118,     172, 

200 
poplitcus    externus,   401,   412, 
422 
intcrnus,   400,    411, 
422 
pudendus  inferior,  254,  389 
pudicus  intenius,  247,  259,  316 
radialia,  76 

recurrens  vagi,  201,  230 
articularis,  470 
aacrales,  310 

posteriorcs,  396 
saphcnus  extenins,  414,  457 

intenius,     353,    364, 

414*  457 
sciaticus  niagnus,  390,  41 1 

parvus,  248,  380,  389, 

414 

spheno-palatiniis,  194,  239 

splauclmicus  major,  311 

minor,  312 

stylo-hyoideus,  164 

subocci  pi  talis  ram.  ant.,  204 

post.,  17s 

8u1>soapu1ari)s  28 

supra-orltitalis,  124 

scapula  rin,  146,  171 

trochlearis,  125 

syrapatlieticus  abdominis,  31 1 

cervicis,  203 

pelvis,  311,  330 

temj>orali8  profundus,  183 

tcmporo-facialis,  164 

tlioracici  anteriorcs,  27 

tlioracicus  iwsterior,  28,  146 

thyro-hyoideus,  i6j 

tibialis  anticus,  458,  470 

posticus,  432 

trigeminus,  116 

trochlearis,  116,  124 

tympanicus,  200 

ulnaria,  51,  84,  92,  98 

uterini,  388 

vaginalcs,  388 

Ninth  cranial  nerve,  118,  200 

Nose  cartilages,  234 

cavity,  234 

meatuses,  237 

mucous  membrane,  238 

nerves,  239 

vessels,  239 

Nostril,  235 

Nutritious  artery,  femoral,  377 

fibular,  432 

humeral,  49 

tibial,  431 

Obliqufs  abdominis  extemus,  263 


Obliquus  abdominis  intemus,  268 
capitis,  inferior,  173 
superior,  173 
oculi,  inferior,  128 
superior,  121 
Obturator  artery,  307 

muscle,  external,  375,  386. 

392 
interna],  385,  392 
nerve,  309,  353,  378,  413 
Occipital  artery-,  163,  174 
sinus,  127 
nerve,  large,  176 

small,  145,  176 
(Esophageal  opening  of  diaphragm,  295 
Qilsophagus,  aperture  of,  212 
Olecmnon,  fracture  of,  60,  71 
Olfactory  nerve,  1 16,  239 

region,  239 
Omo-hyoid  muscle,  133,  156,  167 
Ophthalmic  artery,  122 

ganglion,  129 
nerve,  124 
vein,  123 
Opponeus  pollicis  muscle,  94 
Optic  commissure,  116 
nerve,  116,  129 
Orbicularis  palpebrarum,  191 

urethnc,  258 
Orbit,  dissection  of,  120,  127 
muscles,  120,  127 
nerves,  123 
vessels,  122 
Orbital  branch  of  nerve,  131,  194 
Os  hyoidcs,  218 

tincfie,  333 
Ovaries,  336 

artery,  338 
nerves,  338 

Palate,  soft,  213 

use  of,  216 
Palatine  arteries,  198 
Pulato-gloHsus,  215 

pharyngeus,  215 
Palm  of  the  hand,  85 

dissection,  85 
cutaneous  nerves,  84 
Palmar  arch,  deep,  97 

superficial,  88 
Palmaris  brevis,  86 
longus,  70 
Parotid  glmid,  150 
Patellar  oranch,  353 
plexus,  353 
'    Pectineus  muscle,  372 
I    P«;ct oralis  major,  2,  18 
minor,  2,  18 
Peculiarities  in  arteries 
axillary,  7 

1  I 


liurities  iu  itrterits 
liraf  hial,  38,  4S 
donu)  BTltry  of  fuot,  46!!l 
feiiionU,  361 
iliac,  cnniman,  31x1 

extenial,  291 

inttnisl,  306 
profniidR  femoral,  361 
poiillleal.  409 
__1._,  :_  t  ---m,  34.  74.  lOS 


pDiiUlea 

snlirlBvi 
tiliial,  s: 


r.,  466 

poster.,  43a 


ulnar  in  foreann,  34 
pnltii,  90 

Pelvin,  fcniBle,  331 

dissection,  331 

Pelvic  fiiscia,  317 
pleittB,  330 
Pertuntting  srteriea,  femoral,  377,  406 
ititerosbcun,  109 
palmar,  97 
plantar,  453 
I'erforans  Cnserii  nerve,  28,  40 
Pennfl'Um.  inale,  141 
PeriniPHl  fascia,  deep,  256 

fluppriicial,  250 
nerves,  247.  254 
Peritoneal  process,  with  cord,  272 
Peritoiieuin  of  hernia,  272 

pelvix,  male,  333 
feiiiaie,  334 
IVroiiedailery,  431 

anterior,  432,  467 

Pnmneus  brovis,  4G4 

longUH,  451,  463 

i'ctrosol  nei'vo,  large,  118 

Minuses,  126 
Phaiynx,  diiiscetion,  Z05 

interior,  209 

muscles,  206 

opentngK,  210 
PliaryDgcal  asceiidiji^  artery,  igS 


.  ws,  303 


Phrenic  neri 

Pillars  of  aliilaminal  ring,  264 
dia[ihragm,  295 
soft  J)alate,  213 
Pituitary  m'embnme,  238 
Plantar  arteries,  437,  449,  452 
ligament,  long,  443 
nerves,  438,  447,  455 

Mate 

1.  Till?  axilla 

2.  The  aiiillory  vcsseli 


3.  The  cutsDeoua  vessels  iit  foTenrm 

4.  The  brachial  vesnls 

5.  The  ahoulder  and  scapala 

6.  The  arm,  bock 

7.  The  spiral  nerre  anil  vessels 

8.  The  foreann,  front 

9.  The  forearm,  deep  viev 

10.  The  palm  of  hand,  superficial  and 

de«p  TieKa 

11.  The  foreann,  beck 

12.  The  forearm,  deep  view 

13.  The  base  of  skull  and  orbi^  mpn- 

14.  The  Imsb  of  skull  and  orbit,  deep 

15.  The  neck,  posterior  triaugle 

1 6.  The  neck,  sorface  view 

17.  The  wi-V.  mib-noT  triangle 

18.  The„ib,kivi„ii.-fssels 
19-  The  ii,-rk,  view  behind 

20.  The  pterygoid  region 

21.  The  ]pti-iy)iiiii],  deep  view 

22.  The  biiliiuii>.illary  region 

23.  The  iij,]i,  r  miixillarv  ncrvo 

24.  Tho  iiil.niiiKarutiJ  aitiry 

25.  The  pharynx,  surbce  Tie* 


le  pharynx,  i 
le  larynx  an<l 


larynx  and  Tocal  apparatns 
le  Dose  cavity 
le  perimeum,  anal  half 
le  perimeum,  anterior  half 
le  perimeum,  trian|^Ur  ligament 
le  groin,  surface  view 
IB  groin,  deep  view 
IB  groin,  deep  part 
le  groin,  inner  view 
it  abdomen,  deep  vesaels 
le  lumbar  and  Sacral  plexuMs 
le  pelvis,  side  muscles 
10  pelvis,  rscto-vesical  faacia 
le  pelvia,  the  viscera 
le  pelvis,  female.side  view, viscera 
le  groin,  vessels  of 
le  groin,  crnral  sheath 
le  thigh,  surface  view 
18  thigh,  tciucral  vf.-!ids 
le  thigh,  cst'^n^or  [uuscIcb 
le  thigh,  jidduclor  niusdus 
ie  buttock,  surface  view 
le  buttock,  second  ilage 
le  liuttnck,  til  ill!  atnge 
le  ]mplileiU  space 
le  tlugii,  Kai-k,  deep  view 
le  leg,  bank,  surface  view 
le  leg,  back,  solenaand  plontaria 
le  leg,  back,  deep  view 
le  sole  of  fool,  two  snperf.  views 
le  sole  of  fool,  two  deep  views 
le  leg,  fore  port 
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Plantar  vessels,  437,  449,  452 
norvcs,  439,  447,  455 
riaiiUiris  inusclc,  419 
Platysma  niyoides,  132 
Plexus  brachial,  27,  171,  205 
cervical,  144,  204 
In  I II I  ►ar,  308 
pelvic,  330,  338 
pharyugcal,  201 
sacral,  310 
Plngfi^ng  the  iiares,  236 
Pneumo-gJLStric  nerve,  118,  172,  200 
Punmni  Adami,  219 
Popliteal  artery,  407,  421 
glanus,  402 
nerveH,  401,  411,  423 
sj>ace,  398,  416 
vein,  400 
Poplitcus  muscle,  424 
Portio  dura,  117 

mollis,  117 
Posterior  triangle  of  neck,  135 
Poupart's  ligament,  264 
Pouch  laryngeal,  225 
Profun«ia  artery,  arm,  49 

neck,  174 

thigh,  363,  370,  376 
lirancJies,  406 
Pronator  quadratas,  78 
radii  teres,  69 
Prostate  gland,  325 

connections,  325 
sheath,  318 
stnicture,  326 
Prostatic  part  of  urethra,  256 
pNoas  magnus,  296,  374 

jiarvus,  297 
Pterygoid  arteries,  180 

nerves,  184,  185 
Ptcrygoideus  extern  us,  178 
internus,  177 
Pterygo-maxillary  region,  1 76 
Pudendal  nerve,  inferior,  254,  389 
Pudic  artery  superficial,  262,  399,  363 
deep,  246,  258,  315 
nerve,  247,  259 
Puncturing  bla<lder,  321 
Pyramid  of  thyroid  Iwdy,  232 
Pyriformis  muscle,  313,  384 

QuADiLiTCs  femoris,  386 

luml>orum,  297 

Badial  artery,  73,  96,  104 

nerve,  76 

veins,  74 
Badins,  fractnre,  79 

movement,  79 
Kanine  artery,  189 
Heceptaculum  chyli,  307 
Kecto-utcrinc  potich,  335 


Kecto-vesical  fascia,  317 
pouch,  324 
I   Rectus  capitis  anticus  major,  196 

minor,  196 
posticus  major,  173 
minor,  174 
lateralis,  197 
femoris,  367 
oculi  externus,  122,  128 
inferior,  128 
internus,  128 
superior,  122 
liccfum  connections,  male,  242,  321 

female,  331 
sheath,  318 
Kecurrent  interosseous  artery,  109 
ra<lial,  75,  109 
tibial,  406 
ulnar  anterior,  83 

posterior,  02 
nerve,  201,  230 
tibial  branch,  470 
Renal  artery,  299 

vein,  302 
Rhomboidcus  ratgor,  53 
minor,  55 
Rima  glottidis,  224 
Ring,  ab<lominal  external,  264 

internal,  271,  285 
crural,  286 
Round  ligament  of  uterus,  335 

Sacculus  laryngis,  225 
Sacral  artery  latond,  306 
middle,  299 
ganglia,  311 
nerves,  310 

posterior,  396 
plexus,  310 
Sacro-sciatic  ligaments,  393 

notches,  393 
Salpingo-]»haryngeu8,  207 
Sap))enous  vein  external,  416,  456 

internal,  340,  354,  456 
opening,  342 
nerve  external,  414,  457 

internal,  353,  414,  457 
Sartorius  muscle,  356 
Scaleni  muscles,  134,  166 
Scapular  artery,  posterior,  142 

muscles,  19,  53 
Scarpa's  triangular  space,  254 
Schneidcrian  membrane,  238 
Sciatic  artery,  247,  307 

nerve  large,  390,  411,  414 
small,  380,  389 
Second  cranial  nerve,  116,  129 
Semimembranosus  muscle,  404 
spinalis  colli,  173 
tendinosus  mus<'lo,  404 
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Septum  cruralo,  287,  347 

nasi,  23s 
Serratus  magnus  musclo,  3,  18,  135 
Seventh  cranial  nen-e,  117 
Slicatli,  axillary,  21 

cniral,  286,  345 
digital  of  fingers,  87 
toes,  443 
Sinuses  of  the  skull,  126 
Sixth  cranial  nerve,  117 
Soft  palate,  213 

use  of,  216 
Sole  of  foot,  dissection  of,  434 
Soleus  muscle,  419 
Spermatic  artery,  299 

cord,  266,  272 
fascia,  274 
vein,  392 
Sphcno-palatine  nerves,  194,  240 
Sphincter  ani  externns,  244 
interuus,  24;^ 
vaginse,  334 
Spinal  accessory  nerve,  118,  146,  202 
Splanchnic  nerves,  311 
Spleuius  capitis,  133 
Spongy  bones,  236 
Spongy  part  of  urethra,  255 
Stenson  s  duct,  150 
Stenio-cleido  mastoideus,  132,  149 
hyoideus,  156 
thyroideus,  156 
Straight  sinus,  127 
Stylo-hyoid  ligament,  187 
hyoideus,  156 
glossus,  187 

maxillary  ligament,  185 
pharyngeus,  207 
Subanconeus  muscle,  64 
Subclavian  artery,  138,  167 

vein,  170 
Subclavius  muscle,  19,  167 
Subcrureus  muscle,  369 
Sublingual  artery,  189 

gland,  151,  188 
Submaxillary  ganglion,  190 
gland,  150,  188 
redon,  186 
Submental  vessels,  163 
Suboccipital  nerve,  ant.  branch,  204 

post,  branch,  175 
Subperitoneal  fat,  272 
Subscapular  nerve,  28 
vessels,  9 
Subpubic  aperture,  287 
Subscapularis  muscle,  3,  19 
Superficial  fascia,  abdominal,  261 

perinaial,  250 
femoral,  261,  342 
Superficial  cervical  artery,  142 

nerve,  145,  152 


Superficial  perinseal  fascia,  520 

volar  artery,  75 
Supinator  radii  brevis,  107 

longus,  64,  71,  100 
Snpra-orbital  artery,  123 
nerve,  124 
renal  capsule,  293 

vessels,  299,  302 
scapular  artery,  142,  169 
nerve,  146,  172 
vein,  170 
spinatus  muscle,  54 
trochletir  nerve,  125 
Sympathetic  cord,  abdominal,  311 

cer\'ical,  203 
pelvic,  311,  330 

Tarsal  artery,  467 
Temporal  arteries,  163,  180 
muscle,  177 
nerve,  182 
Temporo-facial  nerve,  164 
Tendo-Achilli8,*420 
rupture,  420 
Tendon  of  extensor  cruris,  369 
Tensor  palati,  214 

vagina  femoris,  366 
Tentb  cranial  nerve,  118,  200 
Tentorium  cerebelli,  114 
Teres  major  muscle,  3,  53 

minor  muscle,  55 
Thigh,  dissection  of,  35 1 
Third  cranial  nerve,  116,  124,  129 
Thoracic  duct,  307 

neiTe  posterior,  146 
Thoracic  acromial  artery,  25 
alar,  9,  26 
humeral,  2$ 
long,  9,  25 
superior,  25 
Thyro-arytaenoid  articulations,  223 

muscle,  228 
epiglottid  ligament,  222 
hyoid  membrane,  222 
muscle,  156 
nerve,  165 
Thyroid  artery  inferior,  169,  197,  232 
superior,  162,  198,  232 
axis,  169 
body,  232 
cartilage,  219 
veins,  232 
Tibial  artery,  anterior,  428,  454,  465 
posterior,  428 
nerve,  anterior,  428,  470 
posterior,  428,  432 
veins,  anterior,  467 
])ostcrior,  428 
Tibialis  anticus  muscle,  459 
posticus,  426,  451 
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Tonsil,  213 

artery  of,  198 
Torcular  Heropjiili,  127 
Tniclioa,  toiiiiections,  233 

structure,  233 
Transverse  cervical  artery,  1 42,  169 

vein,  170 
li^^amcnt  i>edal,  436 
porinjeul  artery,  253 
hinuH,  126 
Trans\'crsalia  abdominis,  270 

luM'ia,  271 
Transvcrsus  pv<lis  nnisclc,  447 
perinu'i  HU|MMf.,  251 
(lee|>,  257 
Tmpoziiis  mnsi'le,  132 
Tnan^^le  of  neck,  anterior,  153 

posterior,  135 
Triangular  cartilage,  nasjil,  235 

ligamiMit   of  urethni,    256, 

8psu;e  of  groin,  279 

tliigli,  354 
perina'um,  252 
Triceps  extensor  cnuis,  367 

cul.iti,  56,  59,  64 
Trigeminal  cranial  nerve,  1 16 
Troclilca,  121 
Trochlear  nerve,  infra,  125 

supra,  125 
Turbinate  bones,  236 
Twelfth  cranial  nerve,  118,  189,  202 
Tympanic  artery,  198 

Ulnar  artery,  75,  81 

nervJ,  51,  84,  92,  98 
veins,  deep,  8 1 

supertlcial,  31 
Treter,  323,  332 
Urethra,  female,  332 

connections,  332 
Urethra,  male,  255 

curve  of,  326 
incision  into,  254,  260 
rupture,  254 
Uterine  appendages,  335 
art<Ty,  337 
plexus,  nerves,  338 
Uterus,  332 

connections,  333 
ligaments,  334 

Vaoina,  connections,  334 
Vaginal  vessels,  338 
Vagus  cranial  nerve,  118,  200 
Vas  (leferens,  324 
Vastus  externu'*,  367 

internus  muscle,  368 
Vein,  alveolar,  181 

auricular  i)osterior,  164 


Vein,  axillary,  10 

azygos  large,  307 
biusiiic,  32 
brachial,  44 
cava  inferior,  502 
cephalic,  27,  32 
circumflex  iliac  deep,  273 

superf.,  262,  340 
deep  cervical,  175 
diaphragmatic  inferior,  302 
dorsal  arch  of  foot,  456 
epigastric  deep,  273,  340 
8U[>erlicial,  262 
facial,  180 

deep,  181 
femoral,  364 
gluteal,  395 

ha'morrhoidal,  upper,  329 
iliac,  common,  301 
external,  301 
internal,  301 
innominate,  171 
jugular  anterior,  162,  170 

external,  143,  162,  164 
internal,  163,  170 
laryngeal,  231 
lingual,  189 
lumlMir,  305 
mciliau  of  forearm,  31 
basilic,  31 
cephalic,  31 
maxillary  internal,  164,  181 
ftiesenteric  inferior,  302 
superior,  302 
nisal,  239 
ophthalmic,  123 
I>erinH'al  su[»erlicial,  253 
])eroneal,  432 
popliteal,  400,  410 
l>ortal,  302 

profunda,  femoral,  377 
pterygoifl,  181 
pudic  external,  273,  340 
internal,  247,  259 
radial  cutaneoiLs,  31 

deep,  74 
renal,  302 
saphenous  external,  416,  456 

internal,  340, 354, 416, 
456 
Bpermatic,  302 
sulMdavian,  170 
8U)»ni-renal,  302 
temporal,  164 
thyroiil,  232 
tibial  anterior,  467 
postefior,  431 
ulnar  cutaneous,  31 

deep,  81 
vertebral,  168,  175 
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Vena  cava  inferior,  302 
superior,  171 
Vena  portaB,  302 
Vena;  cavee  hepaticaj,  302 
Venous  arch  ot  foot,  456 
Ventricle  of  larynx,  224 
Vertebral  aitery,  119,  169,  174 

vein,  168,  175 
Vessels  of  dura  mater,  115 
Vesica  urinaria,  322,  332 
Vesical  arteries,  307,  328 
Vesico-nterine  pouch,  335 
VesiculH)  seminules,  325 
Vocal  cords,  223 


Vocal  cords,  use  of,  224 

Wounds  of  arteries 

brachial,  34,  37 

dorsal  of  foot,  469 

palmar  arch,  su]>erficial,  89 
deep,  98 

plantar  arch,  454 

radial,  74 

tibial  post.,  430 

ulnar  m  forearm,  82 
Wharton's  duct,  188 
Wrisbei^g's  nerve,  39,  51 
cartilages,  220 


THE  END. 
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DEMONSTRATIONS   OF   ANATOMY; 

BEING 

A  GUIDE    TO   THE    KNOWLEDGE   OF   THE    HUMAN 

BODY  BY  DISSECTION. 


By  GEORGE  VINER  ELLIS, 

PRUPKSSOR   OF  ANATOMT   IV   VHIYBRSITT  OOLLKQl,    LOITDOIT. 

The  aathor  has  made  the  work  a  system  of  diflseotions  of  the  whole  body  in 
parts  or  regions,  in  order  that  the  knowledge  obtained  by  its  use  may  be  practical 
rather  than  verbal.  For  the  pnrpoee  of  carrying  oat  the  plan  proposed,  he  baa 
divided  the  book  into  chapters  and  sections,  and  has  included  in  each  the 
diHAection  of  one  great  division  of  the  body,  such  as  a  limb,  the  thorax,  the 
abdomen,  the  head  and  neck,  etc.,  etc. 

The  disHection  of  «tch  part  is  conducted  by  those  steps  found  best  adapted, 
after  twelve  years*  experience  in  teaching,  for  the  purpose  of  makini;  a  complete 
examination  of  all  the  component  stractnres  of  each  particular  region.  Thus, 
beginning  at  the  surface,  attention  is  first  directed  to  superficial  marks  as  indices 
of  the  subjacent  bone,  vessels,  or  muscles ;  next,  the  soft  parts  ara  observed  in 
succession,  with  their  natural  position  undisturbed;  and  lastly,  the  individual 
joints  are  brought  under  the  notice  of  the  dissector.  To  enable  the  student 
to  make  progress  without  the  constant  superintendence  of  an  instructor,  full 
directions  for  the  performance  of  the  several  manual  proceedings  are  given,  and 
the  different  objects  that  come  into  view  on  the  removal  of  the  more  superficial 
layers  are  severally  distinguished. 

The  anatomical  description  has  been  made  topographical,  so  to  say,  in  ac- 
cordance with  the  i)eculiar  plan  of  the  work  ;  for  only  so  much  of  a  vessel, 
nerve,  or  muscle,  is  described,  as  may  be  laid  bare  by  the  dissection,  in  order 
that  the  student  may  not  be  perplexed  by  a  reference  to  objects  that  are  not  seen. 
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